MICRO  GRAPH  I A  NOVA: 

OR,  A  NEW 

TREATISE 

M  I  C  ROSC  OPE, 

AND 

MICROSCOPIC  OBJECTS. 


CONTAINING 


L  The  Description  and  Use  of  two 
different  Reflecting  Microscopes, 
of  a  new  Form  and  Stru&ure,  and 
furnidi’d  with  a  MICROMETER; 
viz,  one  defign’d  for  the  Pocket, 
the  other  mounted  on  a  Ball  and 
Sock  e  t,  which  renders  it  of  Univerfal 


II,  A  large  and  particular  Account  of  al! 
Kinds  of  Microscopic  Objects,  to  be 
found  in  the  Homan  Body,  in  Qua- 
drupedes,  in  Fowls,  Fishes,  Insects, 
Reptiles,  l&c.  in  Plants  and  Vege¬ 
tables  of  every  kind ;  in  Earths, 
Minerals,  and  Fossil  Substances; 
and  various  other  Mifcellaneous  Subjects. 

and  divers  occasional 


Ufe. 

With  Diredions  how  to  procure  and  prepare  them  for  Ufe 

Remarks  interiperled  thro*  die  whole. 


To  which  is  added,  An  Account  of  the 

Camera  Obscdra,  and  the  Solar  Microscope, 

O  R 

Method  of  Magnifying  ObjeEts  in  a  Darken'd  Chamber , 
In  every  Way  by  Reflection  and  Refraction. 


By  BENJAMIN  MARTIN \ 
Psal.  cxi.  2,  orwBFrbd?  own  ron* 


READING , 

Printed  and  Sold  by  J, N % w b % ry  and  CMjceuwright,  in  the  Market-Place ; 
R.  Ware,  in  Amm-Corner ,  and  T,  Cooper,  in  Pater-nofter-row^  London > 

Jb  1 Letcher,  in  the  Tetri,  Oxford >  W,  T h v r t s o u s. n,  in  Cambridge > 
and  B,  Collins,  in  BaHJlrnty,  MDCCXLIL 


» 

hUTORIC'L 

MBDlCAl- 

</8rN^' 


I 


To  His  GRACE  the 


Duke  of 


Richmond. 


My  LORD, 


THE  Ufefulnefs  and  Dignity  of  the 

Subject  of  the  following  Sheets  are 
fuperlative,  and  claim,  on  that  Ac¬ 
count,  your  Grace’s  Patronage.  T  he 
Works  of  Creation,  and  the  Means  to  difplay 
them,  are  exactly  in  your  Grace’s  Tafte;  and 
cannot  but  be  acceptable  to  the  molt  refined' 

A  2  Philofo- 


Philofophical  Genius.  Providence  has  not  on¬ 
ly  diftinguilhed  you  with  a  high  Station  in  Life, 
but  has  made  you  capable  to  ennoble  it  by  all 
the  Qualifications  of  a  Patriot  and  a 
Me  cal  nas.  Nor  is  your  Grace’s  Character,  as 
a  Virtuoso,  lefs  confpicuous ;  as  every  Gen¬ 
tleman  can  witnefs  who  has  had  the  Honour 
of  your  Grace’s  Acquaintance,  or  a  Seat  in 
that  Illuftrious  Society,  of  which  your  Grace 
is  fo  diftinguifh’d  a  Member. 

Every  one  who  has  been  at  Goodwood ,  is  a 
Witnefs  that  your  Grace  has  epitomized  the 
larger  and  more  furprizing  Scenes  of  the  Ani¬ 
mal  and  Vegetable  World,  and  ereded,  as  it 
were  in  Miniature,  a  Museum  of  univerfal 
Nature.  All  Nations,  from  Lapland  to  the  re- 
moteft  Indies,  have  paid  Tribute  of  their 
choiceit  Produd  of  Beafls,  Birds,  and  Plants, 
of  every  Tribe  and  Ciafs,  to  the  Du k e  of 
Richmond. 

I  can  fcarce  forbear  faying  more - but 

dwelling  too  long  on  Merit  itlelf,  is  often  irk- 
lome,  and  I  ftiould  be  aifiaid  of  offending  no 

Man 


(  V  ) 

Man  fo  foon  as  your  Grace  in  this  RefpeCt.  I 
am  lure.  My  Lord,  if  I  know  either  myfelf 
or  You,  no  Flattery  has  ftain’d  the  Page;  the 
mean  Artifice  of  little  Minds,  who  never  fail  to 
bewray  their  Stupidity  to  make  their  Patrons 
ridiculous.  If  I  have  fpoke  the  Truth  too  far, 
’tis  owing  to  the  fertile  Theme.  Vouchfafe  to 
Accept  and  Patronize  an  Attempt  to  improve 
the  moft  delicate  and  exquifite  of  all  our  Senfes; 
and  to  difclofe  fome  of  thofe  invifible  Scenes  of 
infinite  Beauty,  Perfection  and  Art,  which  lye 
unheeded,  and  reclufe  from  vulgar  Eyes,  in  eve¬ 
ry  Part  of  the  Creation ;  I  fhall  then  promife 
myfelf  aufpicious  Succefs.  This  Addrefs  to 
Your  Grace  can  admit  of  no  Apology;  be¬ 
ing  but  the  Difcharge  of  a  Duty  which  Juftice 
and  Gratitude  enjoin.  The  Meannefs  of  thu 
Author,  or  Manner  of  the  Performance,  can  be 
no  Objection,  fince  every  one  knows,  that,  in 
Phyfical  Matters,  finite  Quantities  van i ill 
when  found  connected  with  thofe  which  are 
infinite. 

I  wish  Health  (the  Balls  of  all  fublunary 
Blifs)  to  Your  Grace  and  Noble  Family; 

and 


(  vi  ) 

and  am,  with  the  fincereft  and  moft  profound 
Refped  and  Duty, 


Tour  GRACE'S 


Mojl  obedient 


humble  Servant, 


B.  Martin. 


(  vii  ) 


THE 

P  R  E  F  A  C  E. 

AS  the  fir  ft  Part  of  this  Book  is  wholly  employ d  in  the  De- 
fcription  of  the  Parts  and  StruBure  of  each  new  Microfcope 
here  propofed  to  Sale ,  dis  meedlefts  to  fay  any  thing  more  in 
that  RefpeB  ;  I  fhall  only  add,  that  the  Form  is  not  o?ily  the  ?nojl 
beautiful,  elegant  a?id  convenient,  but  the  Glajfes  in  each  Sort  are 
the  large  ft  aitd  beft  that  ca7i  be  made,  and  therefore  the  PerfeBion 
of  theft e  Microfcopes  the  greateft  that  pojftbly  ca?i  be.  And  that  no 
Gentleman  may  be  at  a  LoJ's  for  an  adequate  Idea  thereof,  I  have 
caufted  the  Prints  of  them  to  be  engraved  as  large  as  the  hiftru- 
?nents  themf elves  are  made.  So  that  whether  we  regard  the  Novel¬ 
ty  of  the  Form,  the  Improvement  by  the  Micrometer,  the  PerfeBion 
of  the  Mechaniftm,  or  the  Moderatenejs  of  the  Price,  I  appeal  to 
any  competent  and  difenterefted  Judge,  whether  they  do  not  excel 
any  thing  of  this  kind  ever  yet  propofed  to  the  Publick, 


I  have  oftentimes  beenrequefted  by  Gentlemen  to  give  a  Catalogue 
of  Microfcopic  ObjeBs,  which  I  have  here  done,  and  I  prefume  fo 
compleat ,  that  ftcarce  any  extraordinary  Phenomenon,  which  re¬ 
quires  the  Ufe  of  this  Inftrument,  and  within  the  Reach  of  a  Per- 
jon  in  private  Life ,  will  be  found  wanting  in  it,  I  could  make  a 

confiderabh 


(  viii  ) 


confiderable  Apology  for  its  bemg  done  in  no  letter  Manner ;  but 
’ tis  fujficient  to  let  the  Virtuofo  know  that  it  was  wrote  at  a  Time , 


Cum  Sol  non  folito  Lumine  riferit, 

Et  Fortuna  volubilis 

Fati  difficilem  jecerit  Aleam, 

Casim.  Lib.  I.  Od.  II. 


THE  Method  of  Magnifying  ObjeEls  in  the  Camera  Obfcura 
is  fo  curious  a  SubjeEl ,  and  fo  analogous  to  the  Microfcope ,  that  I 
believe  the  Reader  will  not  think  it  foreign ,  to  find  a  large  a  jid  par¬ 
ticular  Account  thereof  added  at  the  E?id  of  this  TraB. 


I  (hall  take  my  Leave  of  the  Reader  i?i  the  TVt ords  of  that  excel¬ 
lent  Naturalift  iElian, 

<c  Notwithftanding  I  well  know  there  are  extant  the  Lucubra- 
<l  tlons  of  other  Men  on  this  Subjed,  yet  I  fully  perfuade  my  felf, 
<c  that  theSubjeds  I  have  here  colleded  together,  and  deliver’d  in  a 
<c  familiar  Style,  will  prove  no  vulgar  Theme,  a  Treafure  not  to 
“  be  defpifed  ;  and  if  it  appears  thus  excellent  to  another,  let  him 
t€  enjoy  it;  if  not,  let  him  leave  it  to  be  fofter’d  and  carefs’d  by 
“  Its  Parent  Author, 

Pealf,  ad  Lib .  I.  de  Nat,  Anim. 


C  FI  A  P. 


* 


. 


CHAP.  I 

A  Defer  ft  ion  of  the  Pocket  Reflecting 

Microfcope. 

T|HIS  Microfcope  finifh’d  and  fit  for  Ufe  is  reprefent- 

ed  in  Fig .  i :  It  confifts  of  the  following  Parts,  or 
Materials,  viz.  (i.)  Wood-Work ,  containing  the 
Glades;-  (2.)  Glaffes,  for  magnifying  Objects  ; 
(3.)  A  Micrometer  for  meafuring  fmall  ObjeCts  ; 
(4,)  Tubes ,  or  Cafes ,  which  makes  the  Body  of  the  Inftrument ; 
(5.)  A  Brafs  Bottom ,  containing  a  reflecting  Mirrour  ;  and  is  a 
proper  Bafis  for  the  Inftrument  to  ftand  firmly  upon.  Of  thefe  I 
fhall  give  a  particular  Account :  And 

Firft ,  The  Cafes  or  Tubes  which  make  the  Body  of  the  Mi¬ 
crofcope ,  are  two  ;  (1.)  The  external  Cafe  DEFG,  is  made  very 
fubftantial  and  ftrong,  lined  with  black  Shagreen,  or  cover’d  with 
Nurfa  Skin,  which  is  alfo  very  beautiful  ;  (2.)  The  internal  or  in¬ 
ner  Cafe,  contains  the  Wood-TVoifl,  and  moves  within  the  other 
Cafe ;  Part  thereof  H  is  feen  thro’  the  Aperture  LMN  cut  in  the 
outer  Tube.  Its  farther  Ufe  will  be  hinted  by  and  by. 

The  JVood-JVork  confifts  of  feveral  Parts  or  Pieces.  As 
(1.)  the  Upper  or  Eye-Piece  AB,  which  at  B  ferews  into  (2.)  the 
Middle  or  Micrometer-Piece  BC,  which  contains  the  upper  Glafs, 
the  Micrometer,  and  the  Image  of  the  ObjeCt.  This  again  at  C 

B  ferews 


ferews  into  (3.)  the  Piece  CD,  which  contains  the  lower  Eye- 
Glafs,  and  is  faft  glued  into  the  upper  Part  of  the  internal  TubeH. 
(4.)  At  the  lower  End  of  this  moveable  Tube,  is  glued  in  a  round 
thin  Piece,  in  the  Center  whereof  is  made  to  ferew  (5.)  the  fmall 
Pipe  or  Tube  I ;  on  the  lower  End  of  which  ferews  on  (6.)  the 
Button  or  little  Cell  K,  which  contains  the  Objed  Glals,  and  has- 
a  fmall  Perforation  to  admit  a  proper  Degree  of  Light.  Of  thefe 
Buttons  there  are  three  to  the  larger  Sort  of  Microftopesy  and  two 
to  the  Idler. 

The  Glajfes  in  the  Microfcope^  which  ferve  to  Vifion,  are  all 
Lenfes  of  the  Convex  Sort  ;  and  thefe  of  three  different  Magni¬ 
tudes  and  focal  Diftanc^s.  As  (1.)  The  upper  Eye-Glafs,  whofe 
Place  is  at  B;  and  whofe  Size  is  reprefeilted  (in  Fig.  2.)  at  GET. 
Its  focal  Diftance  L  about  1 1  Inch.  (2.)  The  lower  Eye-Glafs, 
which  is  placed  at  C,  and  reprefented  at  DE  in  Fig.  2.  in  its  pro¬ 
per  Size  :  It  is  femetimes  a  double  Convex;  lometimes  a  Plano- 
Convex,  as  there.  (3.)  The  third  Sort  of  Lens,  is  the  Objcd- 
Lens  contain’d  in  the  Button  K,  and  is  reprefented  at  dey  in  Fig.  2. 
Of  thefe  there  are  three  Sizes,  as  there  is  of  focal  Lengths,  which 
are  i,  1,  and  1  Inch. 

The  other  Glafles  are  two  Mirrours  ;  (1.)  A  plain  tranfparent 
one,  placed  within  the  Bottom  of  the  Cafe  at  LN,  on.  which  the 
Objects  to  be  view’d  are  laid,  in  the  Middle  thereof,  as  at'0.  "Phis 
Glafs  may  be  taken  out  and  in  at  Pleafure.  (2.)  The  other  is  a 
quick-lilver’d  Mirrour  contain’d  in  the  lower  Part  of  the  Brafs  Bot¬ 
tom  R,  its  Uie  is  to  reflect  Light  on  tranfparent  Objects  while  we 
view  them. 

The  Micrometer  confifts  of  two  Parts,  the  Plate  and  Screw. 
(1.)  The  Plate  is  reprefented  at  X  in  its  proper  Size  ;  and  is  gra¬ 
duated  into  ten  large  Parts,  each  of  which  is  divided  by  a  Dot  into, 
two;  fo  that  in  the  whole  there  are  20  Parts  or  Divilions  in  the 
Circumference.  (2.)  The  Screw  oq ,  and  fmall  Index  qr  are  re¬ 
prefented  in  Fig.  2,  on  this  Screw  there  are  50  Threads  to  an  Inch  ; 

fo 


(  5  ) 

fo  that  one  Turn  or  Revolution  of  the  Index  moves  the  Screw  -1-  of 

$0 

an  Inch  backward  or  forward.  But  of  this  more  hereafter. 

The  brafs  Top  at  A  is  common  to  all  Microfcopes  of  the  bet¬ 
ter  Sort :  But  the  brafs  Bottom  E  F  R  is  peculiar  to  this ;  it  conflfts 
of  two  Parts,  viz.  (i.)  EF,  which  is  ftrongly  faflen’d  into  the 
Micro/ cope  on  the  upper  Part ;  and  on  the  lower  Part  is  a  Rim  or 
Border  on  which  (2.)  the  other  Part  or  Box,  containing  the  Mir- 
rour,  (huts  very  faft,  and  on  the  hinder  Part  is  connected  to  the 
other  by  a  very  ftrong  brafs  Joint,  by  which  Means  it  is  at  any 
Time  eafily  let  down  for  the  Reflection  of  Light,  or  fhut  up  again 
when  in  difufe. 

I  n  the  Cafe  or  Body  of  this  Microfcope  are  two  Apertures  ;  a 
large  one  before,  as  L  M  N,  to  place  the  ObjeCt,  and  admit  the 
Light ;  and  a  fmall  one  behind,  as  P  Qj  in  which  we  place  a 
long  Piece  of  plain  Glafs  S,  for  moving  the  ObjeCt  this  way  and 
that ;  or  a  fmall  hollow  Tube  thro’  the  round  Hole,  which  Tube 
is  reprefented  by  T. 

T  he  Ufe  of  the  Tube  is  to  contain  living  Subjects  for  viewing 
the  Circulation  of  the  Blood,  &c.  as  an  Eft,  a  Frog,  a  Fifh,  &*c. 
As  Animalculce  \n -Water ,  &c.  are  placed  under  the  Microfcope 
In  the  fmall  Concave  V.  Which  Tube  and  Concave  Glafs  are 
fold  with  the  Microfcope . 


r 
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CHAP. 
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CHAP.  II. 

Of  the  Manner  of  Magnifying  Objects ;  and 
of  procuring  diflinci  Vifan .  by  the  Mi- 

crofcope. 

IN  order  to  form  a  proper  Notion  of  the  Magnifying  Power 
of  the  Mi  cr  of  cope,  or  the  Method  of  computing  it,  without 
the  Mathematical  Theory,  we  muft  well  attend  to  the  follow¬ 
ing  Obfervations  or  Rules. 

Firft,  If  Parallel  Rays,  as  thofe  of  the  Sun,  fall  on-  any  Con¬ 
vex  Lens,  they  will  be  all  collected  into  one  Point  on  the  other 
Side  :  Which  Point  is  call’d  the  Focus  of  the  Glafs  ;  and  its  Di- 
fiance  from  the  Glafs,  its  focal  Diftance. 

Secondly ,  I  f  therefore  an  Objedt  be  placed  in  the  Focus  of  fuch 
a  Lens,,  the  Rays  after  having  pafs’d  thro’  it,  will  proceed  paral¬ 
lel,  and  form  an  Image  at  an  infinite  Diftance. 

Thirdly ,  I  f  an  Object  be  placed  farther  from  the  Lenfe,  than 
the  Focus,  all  the  Rays  coming  from  any  one  Point  of  the  Objedt, 
having  pafs’d  thro’  the  Lens,  will  be  united  in  a  certain  Point  on 
the  other  Side  ;  and  the  Diftance  of  this  fecondaty  Focus  (for  fo  I 
here  call  it)  is  found  by  the  following  Rule ;  viz.  Multiply  the 
focal  Diftance  by  the  Diftance  of  the  ObjeEl  ;  divide  that  Product 
by  the  Difference  of  thofe  two  Diftances ,  the  Quotient  is  the  Diftance 
of  the  fecondary  Focus  or  Image. 

Fourthly ,  If  the  Objedt  be  placed  nearer  to  the  Lens  than  is 
its  Focus,  the  Rays  going  from  any  Point  thereof  having  pafs’d 
the  Lens,  will  proceed  lefs  diverging,  as  if  they  came  from  a  Point 
farther  from  the  Lens  than  the  Object  •  which  Point  is  the  fecon- 


dary  Focus,  and  is  now  negative,  or  on  the  fame  Side  with  the 
ObjeCt, 

Fifthly ,  The  Object  and  Image  are  feen  under  equal  Angles 
from  the  Vertex  of  the  Lens ;  and  are  therefore  to  each  other  as 
their  Diftances  direCtly. 

Sixthly ,  The  Eye  can  only  have  diftinCt  Vifion  when  the  Rays 
fall  on  it  parallel,  or  very  nearly  fo ;  becaufe  the  Retina ,  which  is 
the  Organ  of  Sight  is  placed  juft  in  the  Focus  of  the  Cryftalline 
Humour,  which  performs  the  Office  of  a  Lens  in  collecting  Rays, 
and  forming  the  Image  in  die  Bottom  of  the  Eye. 

The  se  Theorems,  and  all  others  relating  to  thefe  Matters,  are 
fully  demonftrated  in  my  New  and  Compendious  Syjlem  of  Optics. - 

S  i  N-C  e  no  diftinCt  Vifion  can  be  produced  but  by  parallel  Rays , 
and  no  parallel  Rays  can  proceed  from  a  Lens,  but  when  the  Ob¬ 
ject  is  placed  in  the  Focus  thereof ;  it  evidently  follows,  that 
whatever  we  view  in  the  Micro [cope  by  means  of  the  upper  Eye- 
Glafs,  muft  neceflarily  be  fttuated  in  the  Focus  of  that  Glafs. 
Thus  fuppofe  the  Glafs  be  GH,  and  let  its  focal  Diftance  LB  be 
i [  Inch;  then  will  B  the  Focus,  be  the  Place  of  every  Thing  that 
appears  clearly  and  diftinCtly  thro’  the  Microfcope. 

I  need  not  fay,  that  whatever  appears  or  is  feen  in  that  Focus, 
is  not  the  ObjeCt  we  propofe  to  view,  but  its  Image  there  form’d 
-  by  means  of  the  other  Glaftes.  How  this  is  done  by  the  ObjeCt 
Glafs  de  alone  is  eafy  to  conceive.  For  fuppofe  the  focal  Diftance 
f  b  be  half  an  Inch,  then  if  an  ObjeCt  ae  be  placed  at  a  fmall  Di¬ 
ftance  beyond,  or  below  the  Focus  the  Rays  which  proceed  from 
every  Point  thereof  falling  on  the  Lens  de,  will  be  converg’d  at 
fome  confiderable  Diftance  in  fo  many  Points  on  the  other  Side, 
and  there  form  an  Image  of  the  ObjeCt;  and  this  Image  will  be  as 
much  larger  than  the  ObjeCt,  as  its  Diftance  from  the  Lens  d e  is 
greater  than  the  Diftance  of  the  ObjeCt. 

Now  ’tis  eafy  to  underftand  that  as  this  Lens'  de  is  contain’d 
in  the  Button  K,  by  Hiding  the  Tube  H.a  little  up  and  down,  its 

Diftance 


CO 

Diftance  from  the  Object  O  may  be  fo  adjufted  that  the  Diflance 
of  the  Image  fhall  throw  it  juft  in  the  Focus  of  the  upper  Eye-Glafs 
at  B,  where  it  will  be  very  clearly  feenby  an  Eye  at  I. 

B  u  t  if  b  elides  the  Objed  Lens  d ey  and  the  Eye-Glafs  G  H, 
there  be  interpofed  another  Lens  DE  ;  this  Lens  will  intercept  the 
Rays  before  they  are  converged  to  the  Focus  of  the  Eye  Glafs  G  H, 
and  will  caufe  ’em  to  converge  or  meet  fboner,  and  fo  form  an 
Image  below  the  Focus  of  the  faid  Lens  G  H,  which  therefore 
cannot  be  feen  diftindly  thro’  it. 

Hence,  in  this  Cafe,  ’tis  neceflary  to  move  the  Lens  de  a 
fmall  Matter  nearer  to  the  Objed  than  before,  in  order  that  its 
Image  might  be  thrown  fomewhat  above  B  (if  the  Glafs  D  E  were 
away)  as  to  M  N,  that  by  means  of  the  Glafs  D  E  the  Rays  might 
be  converg’d  and  the  Image  form’d  lower,  viz.  in  the  Point  B, 
the  Focus  of  G  H  ;  where  it  will  be  again  vifible  as  before. 

So  that  in  either  Cafe,  of  one  or  two  Eye-Glafles,  ’tis  eafy  by 
Hiding  the  Tube  FI  up  and  down  judicioufly,  to  get  the  Image 
form’d  precifely  in  the  Focus  B,  where  only  it  can  be  perfedly 
and  diftindly  difcern’d. 

The  principal  Ufe  of  the  lower  Eye-Glafs  DE  is  to  enlarge 
the  View,  or  what  is  call'd  the  Field  of  Vijion ,  or  that  circular 
Area  which  is  vifible  in  the  Micro fcope ;  for  ’tis  evident  by  inter- 
pofing  the  Glafs  DE,  the  Angle  D  fE  will  be  confiderably  .in- 
creafed ;  and  confequently  fo  will  the  Angle  afc:  But  the  grea¬ 
ter  the  Angle  a  f  c  is,  the  greater  Length  of  die  Objed  ac  will  be 
taken  into  the  View ;  for  all  the  Objed  between  the  Rays  a  /'and 
f  c,  will  be  feen  in  the  Microfcope .  And  the  more  of  the  Objed 
can  be  feen,  the  pleafanter  will  be  the  View. 

But  tho  by  the  Glafs  D  E,  a  greater  Part  of  the  Objed  is 
brought  into  View,  yet  the  vifible  Part  of  the  Image  depends  on 
tlie  largenefs  of  the  Lens  H  G  ;  for  fince  the  Image  is  in  the  Focus 
B,  no  Rays  will  be  convened  at  the  Pupil  of  the  Eye  at  I,  but 
what  procoed  parallel  from  it  to  the  Lens,  as  CPI,  BL,  AG, 

confe- 
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consequently  the  vifible  Part  of  the  Image  is  equal  to  the  Area  of 
the  Lens  G  H ;  and  is  therefore  greater  or  leffer  as  that  is  fo. 


-  {  >«  \  r+  r  i  f  •  r  i  r  •  • 

*  ».  L  Urv  c 

CHAP.  III. 

f  ,  .  < 

The  Method  of  computing  the  Magnifying 
Power  of  the  Microfcope. 

_ J  **  „  _  *  ’  r  *  /  . ,  / 

SINCE  we  find  by  common  Experience  that  no  Objed  can 
be  diftindly  feen  by  the  naked  Eye  at  lefs  than  j even  Inches 
Diji  ance  ;  and,  in  the  Generality  of  Eyes,  perhaps,  not  at 
lefs  than  eight :  And  alio  fince  any  Object  is  vifible  diftindly  thro’ 
a  Lens,  when  placed  in  the  Focus  thereof ;  it  muft  follow,  that 
the  Objed  will  appear  as  much  bigger  thro’  the  Lens,  than  to  the 
naked  Eye,  as  it  is  nearer  ;  that  is,  as  the  focal  Diftance  of  the 
Lens  is  lefs  than  8  Inches. 

For  Example  ;  Suppofe  I  view  an  Objed  thro’  a  Lens  of  i 
>  Inch  focal  Diftance,  then  will  its  Diameter  or  Length  be  magni- 
fied  8  times,  its  Surface  64  times,  and  its  Solidity  512  times.  In 
like  Manner,  if  the  focal  Diftance  of  the  Lens  were  half  an  Inch, 
then  would  its  Diameter  be  magnified  16  times,  its  Surface  256 
times,  and  its  folid  Content  4.096  times.  Once  more  ;  if  the  fo¬ 
cal  Diftance  be  a  quarter  of  an  Inch,  the  Diameter  will  be  magni¬ 
fied  32  times,  the  Surface  1024  times,  and  the  folid  Content  32768 
than  by  the  naked  Eye  at  the  Diftance  of  8  Inches. 

H  e  n  c  e  it  appears  how  very  confiderable  a  Microfcope  is  a  fin- 
gle  Lens.  And  indeed  thofe  famous  ones  of  Mr.  Lewenhoeck ,  and 
the  coftly  one  of  JVilfon  s  Make,  were  nothing  but  fingle  Lenfes, 
whofe  focal  Diftances  were  exceeding  fhort ;  as  the  ~ -f,  &?c. 
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Part  of  an  Inch  ;  thefe  magnify  extremely,  ’tis  true ;  but  that  is 
far  from  balancing  the  Difadvantages  arifing  from  fo  great  a  mag¬ 
nifying  ;  the  Difficulty  of  making  fuch  Glaffes,  of  viewing  the 
Qbjedt,  the  fmall  Part  of  it  feen,  the  Expence  of  the  Inftrument* 
&c.  has  made  it  neceffary  to  have  recourfe  to  Compound  Micro- 
fcopes  for  the  Conveniency  and  Pleafure  of  ufing  them. 

I  n  thefe,  if  but  two  Glaffes  are  ufed,  ( viz.  an  Obje<ft-Glafs  d e , 
and  one  Eye-Glafs  H  G  ;)  a  Computation  of  the  Power  of  Magni¬ 
fying  wouid  be  very  eafy,  in  this  Manner  B  is  the  Focus  of  the 
Glafs  GH,  where  the  Image  A  C  muft  be  form’d ;  therefore  the 
Length  of  the  Image  is  to  the  Length  of  the  Objedl,  as  the  Di¬ 
rt  ance/B  (fuppofe  6  Inches)  to  the  Diftance  fb  (fuppofe  half 
an  Inch,)  that  is,  as  12  to  i.  And  fo  much  is  the  Objedl  mag¬ 
nified  by  the  fmall  Lens  de. 

Again,  fuppofe  the  focal  Diftance  of  the  Lens  G  H  be  1  \  Inch ; 
then  as  8  Inches  is  to  1^  (or  as  6  to  1)  fo  is  the  Magnitude  of  the 
Image  feen  thro’  the  Glafs  G  H  to  what  it  would  be  feen  by  the 
naked  Eye  at  the  Diftance  of  8  Inches.  So  that  the  Image  is 
magnified  in  Diameter  6  times  by  the  Glafs  G  H. 

Th  e  r  e  f  o  r  e  the  whole  Diameter  of  the  Obje<ft  a  c  is  magnified 
by  both  the  Lenfes  12  times  6,  or  72  times  ;  or  its  Length  is  72 
times  greater  in  fuch  a  Microfcope  than  it  would  appear  to  the  bare 
Eye  at  the  Diftance  of  8  Inches. 

B  u  t  this  Conftru&ion  with  two  Glaffes  is  not  fo  good  as  one 
with  three  ;  tho’  the  Computation  of  the  Magnifying  Power  be  in 
this  Cafe  fomewhat  more  intricate,  yet  it  may  eafily  be  apprehended 
in  this  Manner:  Suppofe  the  focal  Length  of  the  Lens  de  =  \  Inch, 
c>{  DE  3  Inches,  and  of  GH  i  -‘Inch,  and  the  Diftance  of  the 
two  Eye-GlalTcs  L  F  =5=  2  \  Inches  ;  then  will  F  B  =  1  Inch  \  and 
fuppofe  Ff  =  5  Inches,  then  will  /  B  =  6  Inches. 

These  Things  premifed ;  it  muft  be  remember’d  that  I  faid 
the  Lens  de  muft  be  placed  fo  near  the  Object  ac  as  to  throw  the 
Image  above  the  Point  B  (fuppofing  the  Glafs  DE  awav)  to  fome 

Point 


Point  P,  that  upon  admitting  the  Glafs  D  E,  the  faid  Image  may¬ 
be  brought  to  the  focal  Point  B  as  required.  In  order  to  this,  the 
Diftance  F  P  muft  be  determined,  which  is  done  (by  having  given 
the  Diftance  FB  =  i  Inch,  and  the  focal  Diftance  of  the  Glafs 
D  E  3  Inches)  in  the  following  Analogy. 

A  s  the  Difference  between  B  F  and  the  focal  Diftance  of  D  E, 
is  to  the  faid  Diftance  B  F  ; 

So  is  the  focal  Diftance  of  D  E  to  the  Diftance  F  P. 

That  is  in  the  prefent  Cafe,  as  2:1:13:1, 5  =  F  P. 

Therefore  f  P  added  to  F  f  gives  fV  =  6  \  Inches. 

Now  that  /P  may  be  6  the  Diftance  of  the  Object  muft  be 
~-o  of  an  Inch ;  ‘which  is  juft  12  times  lefs  than  the  Diftance  f  P ; 
and  therefore  the  Length  of  the  Image  M  N  would  be  12  times 
greater  than  that  of  the  Objedt  a  c. 

B  y  the  Interpol! tion  of  the  Glafs,  the  Image  is  brought  down 
from  P  to  B ;  draw  M  F,  and  N  F,  and  alfo  s  t  parallel  to  M  N, 
then  fhall  m?2  be  the  Length  of  the  Image  form’d  a  fecond  Time. 
Now  ’tis  evident,  as  fV  is  to  F B,  fo  is  MN  to  mn\  that  is,  in 
Numbers,  1  \  :  1  :  :  12  :  8  .===  mn  ;  the  Length  of  the  Image, 
therefore,  by  the  two  Glaffes,  is  8  times  that  of  the  Objedt. 

This  being  the  Cafe;  the  Glafs  GH  magnifies  6  times :  There¬ 
fore  the  Objedt  a  c  is  magnified  by  this  Microfcope  6  times  8,  or 
48  times  in  Lengthy  2304  times  in  Surface ,  and  1 10592  times 
in  Solidity  ;  by  an  Objedt  Lens  of  half  an  Inch  focal  Diftance. 
And  in  the  fame  Manner  it  may  be  computed  for  any  other  Object 
Lens,  whofe  focal  Length  is  known. 

From  what  has  been  faid,  it  appears,  that  as  the  Glafs  DE 
amplifies  the  Area  or  Field  of  View ,  fo  it  contracts  or  diminilhes 
the  Image  of  Objedts,  one  third  of  the  Diameter  or  Length,  in 
the  Cafe  before  us ;  and  yet  this  without  any  Difadvantage ;  for  a 
Microfcope  may  as  well  magnify  too  much  as  too  little  ;  a  Flea 
may  be  magnified  to  the  Bulk  of  an  Elephant ,  but  to  little  or  no 
purpofe.  For  the  more  an  Objedt  is  magnified  the  more  obfcure 
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it  appears ;  there  is  therefore  a  juft  Degree  of  magnifying,  more 
or  lei's  than  which  would  be  a  Fault :  So  true  is  the  Obfervation 

ot  Horace , 

Eft  Modus  in  Rebus  \  funt  certi  denique  Fines , 

£%uos  ultra  citraque  ncquit  confiflere  ReStum . 

T  h  e  r  e  are  other  Methods  by  which  the  magnifying  Power- 
may  be  computed  ;  but  this,  here  deliver’d,  I  take  to  be  the  eafi- 
eft  of  any  mathematical  one,  and  may  be  applied  for  any  focal 
Length  of  the  Objedt  Lens.  But  if  this  be  not  underftood, 
the  Reader  will  find  a  moft  plain  and  pradtical  Method  of  finding 
how  much  the  Microfcope  magnifies  with  any  Objedt  Lens  what- 
foever,  by  the  Micrometer  only,  at  the  End  of  the  next  Chapter, 
which  he  cannot  fail  to  underftand  or  pradtife. 


CHAP.  IV. 

Of  the  Micrometer,  and  its  Ufe  in  mea- 
furing  very  final l  Objects . 

THE  Parts  ot  this  Inftrument  have  been  already  deferibed, 
from  whence  its  Ufe  will  be  underftood  in  a  very  few 
Words. 

The  Micrometer  oq  is  fix’d  in  the  Focus  of  the  Eye-Glafs  GH, 
and  therefore  its  Point  ^  will  be  clearly  feen  to  move  over  the  Parts 
of  the  Image,  and  to  be,  as  it  were,  coincident  with  it.  When 
any  Objedt  or  Part  thereof  is  to  be  meafured,  the  Point  is  to  be  fet 
very  nicely  to  one  Side  thereof,  while  the  Index  q  r  points  to-  the 
Beginning  of  the  Diviiions  on  the  upper  Part  of  the  Plate,  or  Num¬ 
ber 
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ber  10.  Then  holding  the  Microfcope  fall  with  one  Hand,  with 
the  other  turn  the  Index  till  the  Point  of  the  Micrometer  appears 
to  be  moved  juft  over  the  Part,  which  will  eafily  be  difcover’d  by 
the  Eye.  Then  obferve  how  many  Revolutions  and  Parts  have 
been  made,  and  you  will  eafily  know  the  Dimenlions  of  the  Ob¬ 
ject,  thus ; 

Since  there  are  50  Threads  to  an  Inch,  every  Revolution  will 
meafure  the  50th  Part  of  an  Inch  in  the  Image  ;  and  lince  there 
are  20  fmall  Divilions  on  the  Plate,  each  of  thefe  will  give  the 
Meafure  of  1000th  Part  of  an  Inch  in  the  Image,  thefe  50th  Parts 
and  1000th  Parts  added  together,  will  give  the  whole  Meafure- 
ment  made  by  the  Micrometer  on  the  Image ;  and  fmce  the  Pro¬ 
portion  between  the  Image  and  Objedt  is  fuppofed  to  be  known, 
the  Meafure  of  the  Objedt  will  be  known  alfo.  But  this  Matter 
will  be  bell  apprehended  by  Example. 

Suppose  one  of  the  A?muli ,  or  Rings  on  the  Body  of  the  In- 
fedt  A  C,  were  to  be  meafured  :  Set  the  Point  0  to  one  Side  there¬ 
of,  as  reprefen  ted  in  the  Figure;  then  fuppofe  the  Index  makes 
juft  one  Revolution  while  the  Point  0  moves  juft  over  the  Annulus ; 
you  will  immediately  know  the  Thicknefs  of  the  Annulus  in  the 
Image  is  jufl  one  50th  Part  of  an  Inch:  And  then  fuppofe  the 
Image  8  times  as  large  as  the  Object,  it  mull  follow  that  the  An¬ 
nulus  of  the  Objedt  is  but  one  8  th  of  that  50th  Part;  that  is,  but 
one  400dth  Part  of  an  Inch.  This  is  a  plain  Cafe. 

But  fuppofe  in  meafuring  another  Part,  you  make  3  Revolu¬ 
tions,  and  1 5  Parts  of  another,  then  the  3  Revolutions  will  be  ^ 
of  an  Inch,  and  the  r  5  fmall  Divilions  will  be  of  an  Inch  ; 
thefe  two  added  together,  make  ~  of  an  Inch  in  the  Image,  and 
therefore  but  £  fo  much  in  the  Object,  viz*  £5  >  which  is  almoil 
^  Part  of  an  Inch. 

Note,  That  ~  added  to^  make  ~^0 ,  is  eafy  to  conceive  by  con- 
f  dering  that  every  ~  is  equal  to  and  confequently  that  A  mull 
be  equal  to  which  added  to  ,  make  as  before. 
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O  R  thus  in  fhort ;  make  the  Number  of  fmall  Divifions,  pafs’d 
over  during  the  whole  Motion,  the  Numerator  of  a  FraSiion^  and 
the  Number  exprefling  the  Power  of  Magnifying  with  three  Cy¬ 
phers  annex’d,  the  Denominator  of  that  Fradion;  then  will  that 
Fradion  exprefs  what  Part  of  an  Inch  the  Part  meafured  is  equal 
to  in  the  Objed.  Thus  in  the  laft  Example,  there  were  75  Divi¬ 
fions  in  all  pafs’d  over,  which  therefore  is  the  Numerator ;  and 
flnee  the  Objed  was  magnified  8  times,  the  Number  8  with  three 
Cyphers,  is  the  Denominator  ;  and  fo  the  Fradion  is  ~ ,  as  above. 

Tis  well  known  by  Experience,  that  the  ioodth  Part  of  an 
Inch  is  viiible  to  the  naked  Eye :  In  a  Microfcope,  therefore,  that 
magnifies  4,  6,  8,  or  10  times,  the  4oodth,  6oodth,  8oodth,  or 
rooodth  Part  of  an  Inch  will  be  vifible,  and  therefore  maybe  eafi- 
ly  meafured  by  the  Micrometer.  And  fince  the  thoufandth  Part 
of  an  inch  may  be  fo  eafily  feen  and  meafured,  we  may  judge 
very  nearly  of  others  much  lefs,  at  leafi:  10  times  lefs  ;  thus  we 
may  be  certain  of  the  furprizing  Minutenefs  of  Objcds  almoft  to 
the  ioooodth  Part  of  an  Inch  in  Diameter,  the  ioooooooodth  Part 
ot  a  fquare  Inch  in  Surface;  and  the  ioooooooooooodlh  Part  of 
a  Cubic  Inch,  in  Bulk,  or  Solidity.  To  what  a  prodigious  De¬ 
gree,  then,  does  the  Microfcope,  thus  conftruded,  extend  our 
Geometry ,  as  well  as  our  Philofophy  ! 

I  n  the  Lift  Chapter  I  promifed  an  eafy  Method  of  finding  the 
Magnifying  Power  of  the  Microfcope,  for  any  Objed  Glafs,  by 
the  Micrometer  ;  which  is  done  in  this  Manner  :  Take  any  Ruler, 
&>c-  which  has  Inches  divided  into  Tenths ,  and  place  it  under  the 
Microfcope  fo  that  you  may  have  one  of  diofe  Tenths  in  full  View 
in  the  Image,  then  meafure  it  carefully  with  the  Micrometer,  and 
count  how  many  Turns  were  made  in  fo  doing  ;  divide  that  Num- 
ber  by  5,  and  the  Quotient  will  fhew  how  many  times  the  Image 
is  bigger  than  the  Objed.  Thus  fuppofe  in  Meafuring  one  of 
thole  lenths  I  make  40  Turns,  that  divided  by  5  quotes  8  ;  and 
To  many  times  does  the  Microfcope  magnify  with  the  Glafs. 

Note, 
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Note,  the  Reafon  why  you  divide  by  5,  is  becaufe  there  be- 
mg  5°  Threads  to  an  Inch,  5  mu  ft  be  equal  to  one  Tenth  in  the 
Objedt ;  and  therefore  as  many  times  5  as  there  are  in  the  Image, 
fo  many  times  muft  the  Object  be  magnified. 


CHAR  V. 

A  Description  of  the  Universal 
Microscope,  mounted  on  a  Ball 
and  Socket. 

1 

TH  E  ufual  Conftrudtion  of  the  large  double  Microfcope  con¬ 
iines  its  Ufe  to  thofe  Objedts  only  which  are  placed  below  it , 
on  a  circular  Plate  of  Brafs,  included  between,  and  fuppor- 
ted  by  the  three  brafs  Legs  of  the  Microfcope.  Hence  only  one 
Pofition  of  the  Microfcope,  and  only  thofe  Objedts  which  can  be 
put  between  the  faid  Legs,  can  be  of  ufe  in  this  Strudlure. 

T  o  remedy  this  Inconvenience,  by  applying  the  faid  large  dou¬ 
ble  Microfcope  to  view  all  Kinds  of  Objedts  in  every  poftible  Peti¬ 
tion  or  Situation,  I  have  contrived  a  new  Form  or  Structure  there¬ 
of,  by  means  of  a  Ball  and  Socket ,  mounted  on  a  cylindric  Shaft 
of  Brafs,  on  which  a  Quadrantal  Plate  of  Brafs  moves  horizontally, 
all  which  are  reprefented  in  Plate  II,  as  large  as  the  Inftrument  it- 
felf.  A  particular  Account  of  which  here  follows : 

A,  is  the  Brafs  Top  of  the  Microfcope. 

A  B,  the  Part  containing  the  upper  Eye-Glafs. 

B  C,  the  Part  containing  the  lower  Eye-Glafs,  and  Micrometer  X, 
DE,  the  Tubes,  or  Body  of  the  Microfcope. 

I,  K3 
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I,  K,  the  Snout,  and  Button,  with  the  ObjeCt-Glafs. 

F,  F,  a  ft rong  hollow  Ring  or  Socket  of  Brafs,  in  which  the 
Body  of  the  Microfcope  is  fixed. 

F  G,  a  Brafs  Arm,  in  the  Cavity  of  which,  G,  is  faften’d 

L,  the  Neck  of  the  Brafs  Ball,  by 

FI,  a  fmall  Screw. 

M,  the  Brafs  Ball. 

N  O,  the  Socket  which  contains  it ;  the  Part  N  ferewing  on 
the  other  Part  O. 

P,  the  Brafs  Stem  or  Shaft,  on  which  the  Socket  O  is  ferew’d. 

OR  S,  a  Quad  ran  tal  Piece  of  Brafs  moving  horizontally  on 

T,  a  fmall  Brafs  Socket  moveable  on  the  Stem  P,  and  fix’d  at 
Pleafure  by  a  Screw. 

V  U,  a  Circular  Piece  of  Glafs,  on  which  the  ObjeCt  is  laid. 

W  Y,  the  Box  or  Bafts  of  the  Microfcope,  with  a  Drawer,  Z, 
containing  the  other  Buttons,  Glafies,  &fc.  which  belong  to 
the  Microfcope. 

c,  ^/,  the  Brafs  Cafe,  containing  the  Mirrour  for  Reflecting 
Light  thro’  traniparent  Obje&s. 

From  this  Defcription  and  Reprefentation  of  the  Parts,  ’tis  ca¬ 
fe  to  obferve  how  much  this  Form  of  the  Microfcope  excells  that 
in  common  Lie;  for  (i.)  By  means  of  the  Ball  aiid  Socket ,  the 
Microfcope  may  be  applied  to  view  ObjeCts  in  any  Situation  oblique- 
Jv,  as  well  as  perpendicularly  below  it,  which  the  other  cannot. 
{2.)  Objects  oi  any  Shape  or  Form,  or  placed  in  any  convenient 
Vefid,  may  be  here  placed  under  or  before  the  Microfcope,  which 
very  often  cannot  be  done  in  the  ufual  Form,  by  reafon  of  the 
Nearnefs  of  the  Legs  to  each  other.  (3.)  ObjeCts  placed  on  the 
Quadrantal  Plate  R  may  be  moved  horizontally  under  the  In- 
ftrument,  till  all  its  Parts  fucceftively  pafs  under  the  Objedt  Glafs, 
or  are  feen  in  the  Field  of  View  ;  which  Plate  in  the  other  is  fix’d 
and  immoveable.  (4.)  Traniparent  Bodies  are  view’d  to  a  much 

greater 
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greater  Advantage  by  means  of  the  long  circular  Piece  of  Glafs  V  U, 
which  paffes  thro’  the  whole  Length  of  it  under  the  Object  Glals, 
than  in  the  common  Sort  where  the  Hole  is  circular  and  immove¬ 
able;  becaufe  (5.)  here  the  Objedt,  once  well  pofi ted,  is  not  mov¬ 
ed,  but  the  Plate  whereon  it  lyes ;  but  there ,  his  moft  times  necef- 
fary  to  move  the  Objedt  itfelf  this  way  and  that,  which  is  very  in¬ 
convenient.  (6.)  The  Beauty,  Simplicity,  and  Freedom  fo  con- 
fpicuous  in  the  Structure  of  this  Lift  rumen  t  mu  ft  recommend  it  to 
every  Gentleman  of  good  Tafte,  who  chufe  to  have  a  Microfcope 
of  any  other  than  the  Pocket  Form . 

They  who  are  converfant  in  the  Microfcope  will  eafily  judge 
with  how  much  Eafe  and  Pleafure  the  grand  Phce?2omena  of  the 
Animalculce  in  Water,  in  Semme  MaJ'culino ,  the  Circulation  of 
the  Blood,  and  various  other  Philofophical  Experiments,  will  fuc- 
ceed  in  this  more  than  in  any  other  Form  yet  invented  for  the  lar¬ 
ger  Microfcope. 

In  the  firft  Edition  of  this  Piece  I  gave  a  Print  of  this  Univer- 
fal  Microfcope  fomewhat  different  from  this,  and  which  was  very 
well  approved  and  accepted  ;  but  as  very  few  Things  are  perfebt 
with  the  firft  Thought,  fo  this  Inftrument,  upon  mature  Delibe¬ 
ration,  I  found  was  capable  of  confiderable  Alteration  and  Improve¬ 
ment  in  its  Stru&ure,  both  in  regard  of  Elegance  and  Ufefulnefs ; 
and  with  which  they  are  new  made  accordingly.  I  likewife  gave; 
the  Print  of  the  former  in  Miniature,  but  here  the  whole,  and 
every  Part,  has  the  lame  Size  and  Proportion  as  the  Microfcope  it¬ 
felf  ;  which  I  judged  was  neceffary  to  exhibit  a  juft  and  adequate. 
Idea  of  the  fame. 
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C  H  A  P.  VI. 

A  Computation  of  the  extreme  Minutenefs  of 
vifible  Animalcule  ;  and  the  prodigious 
Suhtilty  of  their  Blood-Veffels ,  and  Sangui¬ 
neous  Particles. 

IN  order  to  make  a  Calculation  of  the  Magnitude  of  an  Ani¬ 
malcule  that  is  but  juft  vifible  to  the  Eye,  we  muft  know  that 
’tis  found  by  Experience,  that  an  ObjeEl  is  then  juft  vifible  when 
it  fubtends  an  Angle  of  but  one  Minute  to  the  Eye. 

Now  fuppofe  the  lower  Glafs  D  E  taken  away,  and  that  the 
Diftance  of  the  Image  BF  is  ten  Times  the  Diftance  of  the  Ob¬ 
ject  b f  from  the  Lens  d e  ,  then  will  every  Particle  in  the  Image 
be  ten  times  greater  than  the  fame  Particle  in  the  Objecft. 

Again,  iuppofe  the  focal  Diftance  of  the  Eye  Glafs  I L  or  L  B 
be  juft  one  Inch ;  then  a  Particle  in  the  Image,  which  is  but  juft 
vifible  to  the  Eye  by  fuch  a  Glafs,  will  be  feen  under  an  Angle  of 
one  Minute.  Let  fuch  a  Particle  be  reprefented  by  A  B  (in  Fig.  III.) 
and  the  focal  Diftance  of  the  Eye-Glafs  by  CB  =  i  Inch  :  Then 
in  the  Right-angled  Triangle  ABC  there  is  given  the  Side  BC 
=  i  Inch,  and  the  Angle  C  =  i  Minute,  to  find  the  Length  of 
the  Particle  A  B. 

I  n  this  Cale  B  C  is  Radius ,  and  A  B  the  Tangent  of  the  Angle 
C  ;  but  when  the  laid  Angle  C  is  one  Minute ,  the  Radius  is  to  the 
Tangent  as  10.000.000  to  2909;  that  is,  in  round  Numbers,  as 
10000  to  3  ;  fo  that  the  Particle  A  B  is  in  Length  g—  of  an  Inch. 
All  this  is  evident  from  the  Tables  of  Sines  and  Tangents. 


Now 
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N  o  w  fince  A  B  is  equal  to  in  the  Image,  and  the  Image  is 
10  times  larger  than  the  Objedt,  the  faid  Particle  in  the  Objedl- 


will  be  but  ^  of  or  Parts  of  an  Inch.  Now  ’tis  well 
known  that  there  are  fome  Animalcules  in  Water,  fo  finall  that 
when  they  are  magnified  i  o  times  they  appear  but  as  Points  in  the 
Micro fcope;  and  as  they  are  of  afpherical  Figure,  the  Diameter  of 
one  of  thefe  Animalcules  may  be  reprefented  by  AB  =  and 

therefore  the  Magnitude  of  the  Animalcule  muft  be  exprefs’d  by 
the  Cube  of  that  Number,  viz.  multiplied  by  0.5236, 

which  makes  ;00.0002.ooooiSo  >  that  is,  if  a  Cubic  Inch  were  divided  in- 
to  a  Thoufand  Millions  of  Millions  of  equal  Paris ,  the  Magnitude 
of  one  of  thefe  Animalcules  would  be  equal  to  but  14  of  them. 

H  e  n  c  e  (fays  Dr.  Keill )  what  fome  Philofophers  have  dreamed 
concerning  Angels,  is  true  of  thefe  fmall  Creatures,  viz*  "That  ma¬ 
ny  Thoufands  of  them  may  dance  on  the  Point  of  a  fmall  Needle . 

From  the  above  Calculation  it  appears,  that  the  Concavity  of  a 
Globe  2 1  Inches  Diameter,  will  contain  more  than  a  Thoufand 
Million  of  Millions  of  thofe  A?ii?nalculce . 

Since  the  Veffels  of  organized  Bodies  are  in  Proportion  to  the 
Magnitude  of  the  Bodies,  as  we  may  reafonably  fuppofe  ;  and 
fince  the  human  Body  contains,  at  a  Mean,  about  3  Cubic  Feet, 
or  5184  Inches  ;  therefore  as  5184  is  to  ,  fo  are  the 

fmalleft  Veffels  difcoverable  in  a  human  Body  to  the  like  Capillary 
Veffels  in  an  Animalcule. 

But  Capillary  Veffels  have  been  obferved  in  the  human  Body 
fo  fmall  that  the  Diameter  of  one  of  them  is  but  about  Part  of 


8000a 


an  Inch ;  now  the  Diameter  of  a  like  Capillary  in  the  Animalcule 
will  be  in  proportion  to  the  above  Diameter  g— ,  as  the  Cube  Root 
of  the  Magnitude  of  the  Animalcule 
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of  the  Magnitude  of  the  human  Body  5184.  But  the  Cube  Root 
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fore  expreffes  the  Diameter  of  the  Capillary  in  the  Animalcule ;  that 
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in  Words,  if  an  Animalcule  be  divided  into  Fifty-feven  Thou - 
fand  Millions  of  equal  Pants y  then  will  the  faid  Diameter  be  equal 

to  one  oj  them. 

Now  the  Diameter  of  a  Blood-Globule  which  flows  thro’  one 
of  thefe  Veflels,  mu  ft  be  lefs  than  -sshszs*  Part  of  an  Inch  ;  there¬ 


fore  if  we  fuppofe  thofe  Globules  round,  the  Solidity  or  Magni¬ 
tude  of  one  mu  ft  be'lefs  than  the -Cube  of  ^,-0‘Juoyo  multiplied  by 
0.5236  ;  that  is  lefs  than  or  in  round  Num¬ 
bers  . .A.,  Parts,  which  Number  being  fo  exceeding 
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fmall,  cannot  be  exprefs’d  in  Words  that  will  give  a  clear  Idea  of 
fuch  an  extreme  Subtil ty  of  the  Particles  of  the  Fluid  which  circti- 
lates  thro’  the  Capillaries  of  thole  Animalcules. 

I  shall  therefore  take  another  Method  to  aftift  the  Concep¬ 
tion  in  this  Matter,  which  is  by  finding  a  Mean  Proportional  be¬ 
tween  the  Magnitude  of  the  aforefaid  Particle,  and  that  of  the 
the  Globe  of  the  whole  Earth.  To  this  Purpofe  I  fhall  confider 
the  Earth  as  a  Sphere  whofe  Diameter  is  8000  Miles.  There¬ 
fore  the  Solidity  of  the  Earth  is  equal  to  5  r  2000.000.000 
multiplied  by  0.5236,  that  is  to  2680832000.00  Cubic 
Miles  ;  and  in  one  Cubic  Mile  there  is  254358061056000 
Cubic  Inches  :  Therefore  the  Magnitude  of  the  whole  Earth  is 
681 .890.000.000.000.000.000.000.00  Cubic  Inches  (trueenough 
lor  the  Proportion.)  A  mean  Proportional  therefore  between  the 
Numbers  expreffing  the  Magnitude  of  the  Earth  and  the  Particle, 
rauft  be  the  Square  Root  of  this  Fradion  , 

viz.  the  Fraction  ;  this  being  divided  by  0.5236,  and 

the  Cube  Root  of  the  Quotient  extracted,  will  be  the  Diameter  of 
a  mean  Proportional  fought,  viz.  or  ~ ;  which  is  little  more 
than  one  I  enth  of  an  Inch.  Therefore  a  Globe  or  Ball  of  one 
Tenth  oj  an  Inch  Diameter ,  is  a  mean  Proportional  between  the 
Globe  of  the  Earth  and  one  of  tho/e  fanguineous  Particles :  Gr 
fiich  a  Particle  is  as  much  lefs  than  a  Globe  of  one  Tenth  of  an  Inch 
Diameter ,  as  that  Globe  is  lefs  than  the  Globe  of  the  whole  Earth. 

In 
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I  n  this  Calculus  we  have  fuppofed  nothing  abfiwd,  yea  nothing 
that  is  not  agreeable  to  the  Analogy  which  Nature  obierves  in  ail 
her  Operations.  If  Magnitudes  increafe  Or  decreafe  in  fuch  ex¬ 
treme  and  remote  Gradations  as  furpals  our  Comprehenfion  or 
Conception,  it  makes  nothing  againft  the  Pofiibility  or  Probability 
of  the  Thing ;  the  Proportion  is  all  the  Difference,  which  is  in¬ 
different  to  Nature,  and  only  afleCts  us.  We  think  the  infinite 
Divifibility  of  Matter  a  ftrange  and  incredible  Thing,  yet 
nothing  admits  of  a  more  ftri<ff  Mathematical  Demonftration. 
The  Globules  we  have  been  confidering,  and  think  fo  wondrous 
fmall,  we  fhould  think,  perhaps,  as  monffrouffy  large,  could  we 
compare  ’em  with  other  Bodies  in  the  Scale  of  Miniature  below 
them;  as  the  Particles  of  the  Fluid  in  which  they  float;  or  thofe 
of  the  animal  Spirits  in  thofe  Animalcule? ;  or  laftly,  to  the  Par¬ 
ticles  of  Light,  which  probably  are  as  much  lefs  than  thofe  Blood- 
Globules  we  have  been  computing,  as  we  have  found  them  lefs 
than  the  Globe  of  the  Earth. 

H  e  n  c  e  then  we  conclude,  there  is  either  nothing ,  or  every 
thing ,  to  be  wonder’d  at  in  Nature  :  And  that  of  the  infinite  Scaler- 
of  Magnitude  we  view  but  a  very  few  Steps  or  Degrees,  even 
when  affifted  by  the  beft  of  Micro fcopes  and  Telefcopes  (the  only 
Helps  in  this  Cafe  which  Art  can  afford  us  : )  How  very  narrow, 
then,  and  contracted  muff;  be  the  Extent  of  their  Speculation  and 
Ideas,  who  are  Strangers  to  thefe  excellent  Inftruments,  and  are 
confined  folely  to  the  Notions  derived  frojn  their  natural  Sight 
and  Senfes  P 
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CHAP.  VIL 

General  Directions  for  the  right  Ufe  of  the 

Microfcope. 

TH  E  Glafles  ought  to  be  look’d  at  when  you  view  an  Object,, 
to  fee  that  they  are  perfedly  clean  and  clear;  if  they  are 
not,  they  muft  be  taken  out  and  wiped  with  a  Piece  of  foft 
Leather,  fine  Linen,  or  Silk,  doubled  over  the  Glades ;  and  re¬ 
placed  without  touching  ’em  with  the  Fingers  unlefs  by  the  Edges 
onlv. 

J 

I  n  replacing  the  Glafles,  Care  muft  be  taken  to  lay  them  level 
or  even  in  their  Places ;  for  if  they  fhould  be  placed  obliquely y 
the  Objed  will  be  diftorted  and  difcolour’d. 

In  viewing  an  Objed,  always  be  fure  to  hold  the  Microfcope 
perpendicular  or  down-right,  and  not  allaunt ;  for  then  the  Ob¬ 
ject,  if  unconfined,  will  roll  out  of  Sight. 

Take  Care  to  hold  the  large  Aperture  towards  the  Light,  that, 
the  Object  may  be  as  much  illuminated  as  poffible,  and  to  the  belt 
Advantage. 

I  n  fetting  the  Microfcope  for  View,  hold  the  outer  Cafe  firmly 
and  ffeadily  with  the  Left-hand,  and  with  the  Right-hand  very 
gently  move  the  inner  Tube  up  and  down  till  you  find  the  Object, 
and  have  got  a  clear  and  diftind  Sight  of  it ;  and  there  let  ft  ftand. 

For  die  better  apprehending  the  Object,  be  careful  to  lay  it 
juft  on  the  Middle  of  the  Glafs,  under  the  Objed  Lens  in  the  But¬ 
ton.  For  thofe  Rays  which  come  from  the  Middle,  afford  the 
molt  perfed  Vilion  ;  the  Collateral  Rays  being  very  unfit  for  that 
Purpofe. 

Holding  your  Eye  over  the  Aperture  of  the  Brafs  Top,  move 

it 
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it  gently  up  and  down  till  you  find  the  Place  where  you  have  the 
cleared:  and  larged:  View  of  the  Object,  for  fuch  a  particular  Point 
there  is. 

I  f  there  be  feveral  in  company,  each  Perfon  ought  to  fet  the 
Microfcope  to  his  own  Eye  ;  and  not  view  it  as  fet  by  another  ; 
for  every  particular  Eye  has  a  Focus  peculiar  to  itfelf. 

If  the  Object  does  not  appear  exceeding  clear  and  perfect,  you 
may  conclude  the  Inftrument  is  not  well  adjuded. 

Let  the  Part  to  be  viewed  be  fo  placed  as  to  receive  the  drong- 
ed  Light,  it  the  Objedt  be  a  dark,  black,  or  opake  Subdance. 

I  f  the  Objedt  be  tran {parent,  let  down  the  Refledter  in  the 
brafs  Bottom,  that  the  Light  may  be  refledted  drongly  thro’  it. 
Nor  is  this  Mirrour  of  any  Ufe  but  when  the  Objedt  is  pellucid  ; 
and  fhould  therefore  in  all  other  Cafes  be  fhut  up. 

For  larger  Objedts  the  larger  Objedt-Lens  is  to  be  ufed,  and  for 
fmaller,  the  fmaller  Lenfes ;  alfo  the  Objedt  fhould  be  as  much 
magnified  as  it  will  bear  that  you  intend  to  meafure  with  the  Mi¬ 
crometer. 

Extremely  fmall  Objedts  fhould  have  the  dronged  Light  of 
the  Sun,  and  the  greated  Magnifier.  If  it  be  the  Circulation  of 
the  Blood,  the  Seminal  Animalcules^  or  thofe  fmall  ones-  whicli 
tinge  the  Water ;  they  lliould  be  moreover  illuminated  by  the  Suns 
Rays  colledted  by  a  Convex  Lens  held  in  the  Hand. 

In  a  dark  Day,  or  darkfome  Room,  no  one  fhould  attempt  ta 
view  Objedts,  unlefs  white,  or  of  fome  drong  bright  Colour;  for 
if  the  Objedt  be  not  well  enlighten’d  it  will  appear  but  dimly, 
and  give  no  Satisfadtion ;  whence  a  very  ill  Opinion  is  conceived  ot 
the  Indrument  without  any  other  Reafon  but  their  own  Unfkili- 
fulnefs  in  the  Ufe. 

I  n  looking  into  the  Microfcope,  take  Care  not  to  let  your 
Breath  fall  on  the  Eye~Glafs  ;  and  that  you  hold  not  your  warm 
Hand  long  on  thofe  Parts  of  the  Microfcone  where  the  Glades  lye, 

for  they  contract  a  Moidure  from  the  Hancl,  which  in  the  Appea¬ 
rance 


ranee  of  a  fine  Dew,  absolutely  obftruds  all  Sight  of  the  Objed. 

These  Diredions  and  Cautions  are  all  I  can  think  neceflary 
for  an  Inftrument  whofe  plain  and  fimple  Structure  fo  naturally  in¬ 
dicate  its  eafy  and  obvious  Manner  of  Ufe. 


VIII. 


Of  Microfcopic  Objeds;  and  fir  ft  of 
Animal  Subftances,  in  the  Human 
Body,  and  thofie  of  Quadrupedes. 


Human  Hair;  its  bulbous  Root;  its  long  fmall  Cylindric 
Form  ;  the  Subftance,  if  black,  opake ;  otherwife,  tranf- 
parent. 

Horse-Hair  ;  the  fame  things,  but  more  apparently. 

Hogs  Bristles;  befides  what  is  common  to  Hair  in  general, 
thele  appear  tubular  or  hollow'  ;  for  the  thin  tranfverfe  Sedions 
will  appear  perforated  in  the  middle,  if  nicely  cut  with  a  fharp 
Pen-knife  or  Razor. 

Mouse’s  Hair  ;  I  mention  thefe  becaufe  Dr.  Derham  relates 
fome  Things  very- curious  and  peculiar  to  them,  in  regard  of  their 
Strudure ;  which,  tho’  I  have  often  fought  for,  I  could  never 
yet  obferve. 

The  Smellers  of  Cats,  Tygers,  Leopards,  &c.  they  are 
round,  opake,  and  folid  throughout. 

The  Cuticle,  or  Scarf-Skin  of  the  human  Body;  this  ap¬ 
pears  to  be  made  up  of  feveral  Lays  or  Rows  of  exceeding  fmall 
Scales,  lying  partly  on  each  other.  Under  thefe  Scales  are  faid  to 
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open  the  Orifices  of  the  excretory  Duels  of  the  Glands  ferving  to 
Peripiration  :  Thefe  are  innumerable,  and  incredibly  fmall. 

The  Skin  ;  in  which  are  the  Papilla  -  Pyramid ales  ;  infinite  in 
Number ;  between  thefe  open  the  Orifices  of  the  Duds  of  the  Miliary 
Glands ;  which  Glands  lye  under  the  nervous  Texture  of  the  Skin. 

Membrana  Adiposa;  in  this  Membrane,  which  lyes  next  un¬ 
der  the  Skin,  you  fee  the  Fat  of  Animals,  and  will  find  it  to  be 
an  oily  Subftance,  contain’d  in  an  infinite  Number  of  fmall  Vehi¬ 
cles,  or  little  Bladders,  which  appear  very  plainly  in  the  Fat  of 
Beef,  Mutton,  &c.  cut  into  very  thin  pellucid  Slices  when  cold. 

Muscular  Fibres  ;  thefe  when  feparated  artfully  in  the  muf- 
cular  Flefh  of  Beef,  Mutton,  Bacon,  &c.  appear  to  be  nothing 
but  Fafciculi ,  or  Bundles  of  fine  capillary  Threads  or  Fibrils,  per- 
fedly  tranfparent,  and  nearly  round  ;  having  in  all  Refpeds  the 
Appearance  of  very  fine  pellucid  Hairs.  They  are  of  different 
Sizes  in  different  Animals;  but  larger  in  Fifli  than  Quadrupedes, 
and  largeff  of  all  in  the  Flefh  of  Shell-Fifh,  as  Crabs ,  &c. 

The  Nerves  ;  thefe  appear  to  be  a  Bundle  of  long  fmall  Pipes 
or  hollow  Fibres,  as  home  Authors  fay,  but  I  could  never  difcover 
their  Hollownefs,  or  feparate  ’em  like  the  Fibres  of  Mufcles. 

Arteries  and  Veins  ;  the  Coats  which  compofe  them,  when 
feparated  in  a  proper  Manner  afford  a  fine  Subjed  for  the  Micro- 
fcope. 

The  Intestines  or  Guts  ;  their  Texture  confiding  in  the  va¬ 
rious  and  wonderful  Difpofitions,  Order,  and  Diredion  of  the 
nervous  Fibres,  make  a  curious  Speculation. 

The  Lacteals;  thofe  fine  Duds  imbibe  the  Chyle  from  the 
Inteftines,  and  are  only  to  be  feen  in  living  Subjeds. 

The  Lymphaducts,  are  of  a  curious  Strudure  and  Form,  and 
well  worth  a  Microfcopic  Obfervation. 

The  Lungs,  Liver,  Kidneys,  Pancreas,  Spleen,  &c.  when 
diverted  of  their  parenchymous  Subftance  by  Maceration,  difcover 
a  furprizing  Contexture  of  vehicular,  and  vafcular  Ramifications 

of 
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of  Arteries,  Veins,  Nerves,  &c.  inofculating  with  eacli  other, 
and  make  a  wonderful  Subject. 

The  Seminal  Vessels;  their  wondrous  Contortions  and  Con¬ 
volutions  in  the  Epididymis. 

The  Testicles  ;  the  fine  and  beautiful  Ramifications  of 
Blood  Veffels  on  the  Membranes  inclofed ;  their  glandulous  Sub¬ 
fiance  artfully  dryed,  and  cut  into  thin  Slices,  are  a  delicate  Sub¬ 
ject.  Thofe  of  Bulls  or  Horfes  arc  beft  for  this  Purpofe. 

The  Penis;  its  cavernous  or  cellular  Subftance,  when  prepared 
and  dryed  ;  alfo  the  Subftance  of  the  Gians  makes  a  curious  Sight. 

The  Brain;  wherein  the  cineritious  and  medullary  Subftance, 
the  Union  of  the  Nerves,  the  Plexus  Choroides ,  the  Rete  Mira- 
bile ,  &fc.  are  Subjects  for  the  Microlcope  :  As  alfo  the  Meninges , 
or  Pia  and  Dura  Mater ,  the  Membranes  which  contain  the  Brain 
and  Cerebellum. 

The  Eye;  here  the  feveral  Coats,  the  Aqueous,  Vitreous, 
and  efpecially  the  Cryftalline  Humour,  deferve  a  particular  Infle¬ 
ction  ;  the  Colour  of  the  Iris ;  the  Fibres  of  the  Ligamentum  Ci - 
liare>  and  Choroides ;  and  above  all  the  Retina  or  fine  Expanfion 
of  the  Optic  Nerve,  with  the  Branchery  of  Blood  Veftels  thereon, 
afford  the  fineft  Entertainment  to  the  Micro fcopic  Obferver. 

The  Nose  ;  in  this  Organ  we  have  the  Off  a  Spongiofa ,  and 
the  Expan  lion  of  the  Olfactory  Nerve  over  all  its  Eamince  ;  the 
glandulous  Membrane,  and  the  Vibrijfi  or  Hairs,  are  worth  our 
Notice. 

The  E  ar  ;  the  Hair,  the  Wax,  the  Ty7npa?tum  or  Drum,  the 
little  Bones,  the  Auditory  Nerve  fpread  over  the  feveral  Cavities, 
may  be  examin’d  by  the  Microlcope. 

The  Tongue;  the  curious  Difpofition  of  the  Fibres  (which 
compofe  its  Subftance)  in  leveral  Planes,  and  various  Directions, 
aff  ord  a  pleafing  View  ;  and  more  efpecially  fo,  the  nervous  Pa- 
pilhe  (  which  are  the  immediate  Organs  of  Tajle)  in  the  internal 
Membrane  or  Coat  of  the  Tongue,  and  their  Cafes  in  the  external 
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Membrane,  which  make  the  Tongue  fo  rough,  and  are  fo  vifible 
and  large  in  a  Neat’s  Tongue,  and  other  large  Animals. 

The  Blood;  this  vital  Fluid  yields  the  fubliraeft  Speculations 
by  the  Microfcope  in  regard  of  the  following  Particulars,  viz.  the 
fmall  red  Globules  or  Particles,  which  conftitute  the  red  Part,  or 
Craffamentum  ;  and  thefe  are  ealily  vifible  if  diluted  with  Water, 
and  laid  thin  on  a  Glafs :  Some  fay  each  of  thefe  Globules  conlifts 
of  Six  leffer  Ones ,  but  that  I  could  never  yet  be  apprized  of. 
Thefe  red  Particles  by  a  conftant  Dilution  with  Water  will  lofe 
their  Colour,  and  become  white  Blood.  By  this  Dilution  of  the 
Blood  its  Salts  are  extracted,  and  when  the  Humidity  is  evaporated, 
they  appear  very  plain  on  a  Glafs  laid  under  the  Microfcope.  The 
Serum  of  the  Blood  confifts  of  an  infinite  Number  of  fine  invifible 
Filaments,  Membranes,  and  vafcular  Parts,  fome  of  which  are 
obvious  to  the  Eye  by  the  Microfcope,  and  this  is  the  Reafon  why 
the  leaft  Heat  will  caufe  it  to  coagulate.  But  the  moft  noble  Phe¬ 
nomenon  is  the  Motion  or  Circulation  of  the  Blood.  The  principal 
Subjects  for  this  Purpofe  are  the  tranfparent  Tails  of  Tadpoles*., 
and  the  yellow  Sort  of  Water-Eft  or  Neut ;  it  is  vifible  alfo  in  the 
Fins  and  Tails  of  moft  Sorts  of  Fifti  and  Eels,  and  likewife  in  the 
Feet  of  Frogs,  &c.  To  fee  this  with  the  greateft  Pleafure,  ufe 
the  largeft  Magnifier,  and  let  the  ObjeCt  be  confined  in  the  long 
Glafs  Tube,  and  the  Part  for  View  well  enlighten’d  by  aRefraCter 
above,  and  the  Reflecting  Concave  below.  If  the  Animal  be  near 
expiring,  you’ll  plainly  fee  the  Motion  of  the  Blood  decreafe,  and 
the  Globules  glide  flower  and  flower  along,  till  at  length  they  are 
perfectly  quiefcent,  and  the  Animal  quite  dead. 

The  Semen;  the  infinitely  fmall  and  numerous  Animalcules 
in  all  Male  Sperm  are  the  moft  aftonifliing  Spectacle,  and  as  yet 
the  higheft  Attainment  of  the  Microfcope ;  you  cannot  fail  of 
feeing  Millions  of  thefe  in  the  fmalleft  Quantity  of  the  human 
Semen,  if  laid  under  the  Microfcope  while  warm,  and  view’d 
with  the  greateft  Magnifier,  and  moft  ftronglv  illuminated,  by 
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the  Sun’s  Light  refratded  and  reflected  upon  it. 

The  Urine;  in  this  the  various  Sediments ;  the  Arejice^  or 
Sand  ;  the  Nebulae ,  or  Motes ;  and  the  Salts  obtain’d  by  evapora¬ 
ting  the  humid  Part,  are  proper  Subjects  for  the  Microfcope. 

The  Bones;  thcfe  in  the  Foetal  State  are  foft  and  fpongy, 
confiding  of  an  Allemblage  of  bony  Fibres,  which  are  very  won¬ 
derful  to  behold ;  thefe  curious  Objects  are  to  be  feen  among  the 
Preparations  of  Anatomids  and  Surgeons. 

The  Nails  and  Hoofs  of  Beads  ;  the  latter  in  Cows,  and 
cfpecially  in  Horfes,  are  very  porous,  as  may  be  eadly  feen  by  cut¬ 
ting  their  Slices,  and  laying  them  under  the  Glafs  with  the  Light 
rede&ed  thro’  them.  Whence  it  appears,  that  the  Nails  and  Hoofs 
of  Animals  are  made  up  of  innumerable  fmall  cylindric  Tubulae ,  or 
Pipes,  which  are,  as  it  were,  cemented  or  conglutinated  together, 
by  a  vifcous,  hard,  or  horny  Subdance.  Some  Things  of  this 
Kind  are  alfo  to  be  obferved  in  the  Horns  of  Animals. 


CHAP.  IX. 

Of  Microfcopic  Objedls  peculiar  to  Birds. 

AMONG  this  Tribe  of  Animals,  the  fird  Thing  which  pre- 
fents  itfelf  for  a  Microfcopic  View,  is 

The  F  eat  hers  ;  in  thefe  the  wonderful  Variety  of 
beauteous  Colours  delights  the  Eye,  afdded  to  view  them  with  a 
Glafs.  The  Feathers  of  the  Jay,  the  Pheafant,  the  Peacock,  the 
Mallard,  & c.  are  furprizingly  fine  thus  view’d.  As  to  the  feve- 
ral  Parts  of  a  Feather,  the  Plumage  is  that  which  deferves  our  fird 
Notice  ;  thefe  appear  extremely  pleafant,  if  view’d  either  together, 
or  ieparately ;  each  Plumula  having  then  the  Appearance  of  a  large- 

Feather. 
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Feather.  Thofe  in  the  delicate  white  loft  Feathers  of  the  Oftrich, 
or  of  a  Peacock’s  Tail,  afford  thefe  Plumulcz  of  the  fineft  Sort. 
The  Quill-P art  and  Rib  of  the  Feather  have  nothing  which  ftrikes 
the  Eye  ;  but  the  white  Pith,  if  cut  tranfverfely  into  extremely 
thin  Slices,  and  laid  on  a  Piece  of  Glafs,  will  fhew  an  admirable 
Contexture  of  Net- work  ;  which  fhews  that  the  Subftance  thereof 
is  compofed  of  an  infinite  Number  of  V eficulce ,  or  fmall  Bladders. 

The  Hairy  Feathers  of  the  Caf aware  are  worth  obferving. 

The  fine  long  Hairs  which  appear  on  the  Bodies  of  moft 
Fowl  when  pick’d,  with  their  brufhy  Tops  and  bulbous  Roots, 
may  be  view’d  with  the  Microfcope. 

The  r£d  Combs  and  Gills  of  Cocks, 

The  Scaly  Skin  of  the  Legs, 

The  Web  or  Membrane  in  the  Feet  of  Water  Fowl,  are  all  pro¬ 
per  Subjects. 

The  Fleshy  Fibres  in  general,  and  particularly  thofe  of  the 
Gizzard ,  fhew  a  wondrous  Mechanifm ;  and  are  view’d  with 
great  Satisfaction,  if  the  Gizzard  be  partly  dried,  and  cut  into  thin 
Pieces. 

In  large  Birds  the  Subftance  of  the  Bill,  or  Beaker  ;  and  in 
fmall  ones,  the  Lamellae,  or  thin  Plates  of  the  Skull,  the  Interftice, 
with  the  bony  Fibrillce  which  conneCt  thefe  Plates,  are  very  curi¬ 
ous  Subjects. 

The  Egg  is  the  moft  copious  Source  of  Microfcopic  Themes 
belonging  to  this  Tribe  ;  for  in  many  there  is  a  beautiful  Variety 
of  Colours,  TinCts,  and  Dyes,  which  make  a  fine  Appearance. 
The  hard  cruftaceous  Part  or  Shell,  if  feeth’d  in  Vinegar  till  it 
becomes  foft,  will  appear  to  conftft  of  fmall,  white,  hard  Globules, 
or  ftony  Particles,  as  it  were  cemented  together  on  a  ftrong  white 
Membrane ;  and  with  the  Point  of  a  Needle,  or  Penknife,  may  be 
eafily  feparated  from  each  other.  The  Membrane  which  contains 
the  Tolky  appears  to  be  an  opake  Subftance  when  dry.  The 
White  of  an  Egg  feems  to  be  a  vafcular  Subftance  [fomewhat  like 
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the  vitreous  Humour  of  the  Eye,)  oil  which  Account  it  immediate¬ 
ly  coagulates  by  Heat ;  but  affords  nothing  extraordinary  to  the 
View.  The  Yolk,  or  yellow  Part,  being  boil’d  hard,  and  when 
almoft  dry,  gently  rubb’d  on  the  Glafs,  will  fhew  that  it  confifts 
of  very  fmall  roundifh  Globules  of  a  faint  red  Colour ;  which,  ’tis 
fuppofed,  are  fmall  Bladders  containing  an  oleaginous  Subftance 
proper  for  the  Nutriment  of  the  young  Chick,  while  confined 
in  the  Egg. 

The  Colour’d  Iris  in  the  Eyes  of  fame  Birds,  makes  a  very 
fine  Object  in  the  Microfcope. 

The  Breast  Bone,  Scapulae,  &c.  in  fmall  Birds,  are  almoft 
tranfparent,  and  afford  a  curious  View  of  the  Courfe  which  the 
Veffels  take  thro’  their  Subftance.  The  Meditullium,  or  internal 
fpongy  Subftance  of  Bones  is  better  obferv’d  in  thofe  of  Birds 
than  any  other  Animals. 

The  Bat,  or  Flutter-Moufe,  is  rather  a  flying  uadrupede , 
than  any  thing  of  the  Bird-kind ;  and  is  a  wondrous  Connection- 
of  thofe  two  Species  of  Animals.  The  peculiar  Sort  of  membra¬ 
naceous  Wings  are  a  fit  ObjeCt  for  the  Microfcope,  and,  I  think, 
is  all  that  intitles  them  to  a  Confideration  here. 


CHAP.  X. 

Of  Microfcopic  Objects  peculiar  to  Fillies. 

NO  Perfon  unacquainted  with  the  Microfcope  can  imagine 
what  a  glorious  and  beautiful  Creature  a  Fifh  is.  Were  it 
pofiible  to  view  the  whole  Body  of  a  Carp,  for  Inftance,  as 
magnified  by  the  Microfcope,  I  dare  fay  a  Perfon  would  pronounce 
it  the  fineft  Animal  he  had  ever  beheld  with  his  Eyes.  For 
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The  Scales  of  that  Fifh,  when  view’d  in  the  Microfcope,  ap¬ 
pear  all  befpangled  with  Stars  of  a  golden  Hue,  with  a  great  Num¬ 
ber  of  Specks  and  Spots  delightfully  interfperfed.  In  this  Scale 
appears  a  beautiful  Form  and  Texture,  the  Root  largely  denticu¬ 
lated,  by  which  ’tis  inferted  into  the  Body ;  from  whence  it  ap¬ 
pears  ribb’d  to  the  middle  Part,  where  they  radiate  or  fpread  like 
the  Sticks  in  a  Fan  towards  the  curv’d  Extremity,  which  is  vari- 
ouily  figured  in  the  Scales  of  different  Fifhes.  The  Scales  of 
thofe  we  call  Flat-Fifh,  are  exceeding  fmall  and  beautiful,  as  in 
the  Plaice,  Flounder,  Turbet,  The  Scales  of  an  Eel  are  a 

great  Curiofity;  they  were  never  known  but  by  the  Microfcope  ;' 
they  appear  perfectly  trail fparent,  of  an  oblong  Form,  and  of  a  Re¬ 
ticular  or  Net-like  Texture.  In  order  to  fee  thefe  to  the  belt  Ad¬ 
vantage,  take  a  Piece  of  the  Skin  of  the  Eel  on  the  Side,  and  while 
xnoift  fpread  it  on  a  Piece  of  Glafs  to  dry  very  fmooth ;  when  thus 
dry’d  the  Surface  will  appear  all  over  dimpled  or  pitted  by  the 
Scales,  which  lye  under  a  Sort  of  Cuticle  or  thin  Skin ;  this  Skin 
muft  be  raifed  with  the  fharp  Point  of  a  Pen-knife,  together  with 
the  Scale,  which  will  then  eafily  flip  out,  and  thus  you  may  get 
as  many  of  them  as  you  pleafe.  Or  they  may  be  tolerably  well 
feen  thro’  the  dried  Skin,  if  it  be  thin  and  clear  and  ftrongly  illu¬ 
minated  by  the  Refledler. 

The  Skin  of  all  Fifh  and  Eels  appears  more  or  lefs  variegated 
with  a  great  Number  of  Specks,  Spots,  Tindls,  and  Colours  of  va¬ 
rious  Dyes  ;  as  any  one  will  foon  be  convinced,  by  viewing  the 
Skin  of  an  Herrings  but  more  efpeeially  of  a  Mackerel ,  by  the 
Microfcope. 

Instead  of  Scales  fome  Fifh  are  arm’d  with  fmall  but  verjr 
fharp-pointed  Spines  or  Prickles  which  grow  very  thick  all  over  the 
Surface  of  their  Bodies ;  thefe  are  moft  remarkable  in  that  which 
we  vulgarly  call  a  Seals  Skin  (which  on  this  Account  is  of  great 
Ufe  among  Joyners;)  they  appear,  when  view’d  by  the  Micro¬ 
fcope,  to  confift  of  feveral  Angle  S picul ce  proceeding  from  a  large 
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Bafe,  and  terminating  in  a  fharp  Point  at  Top,  which  is  fomewhat 
curv’d,  that  To  they  might  lay  the  fafter  hold  on  any  thing  they 
are  ftruck  into. 

Some  Fifh  have  neither  Scales,  nor  Spicula ,  but  have  their  Ar¬ 
mour  purely  defenfative ;  as  is  evident  in  that  curious  Inftance  of 
what  Tradefmen  call  the  Nin fa-Skin ;  this  Skin  is  beautifully 
Budded  all  over  with  hemifpherular  Bodies,  fome  large,  fome 
fmall,  with  white  Heads  ;  fpeckled  on  the  outiide,  within  white 
as  Ivory,  and  harder  than  a  Bone.  So  that  this  Fifh-Skin  makes 
a  Coat  of  Mail  impenetrable  even  to  Steel.  It  is  of  great  Ufe  in 
covering  the  Cafes  of  Microfcopes,  Telefcopes,  and  thofe  for  Chi- 
rurgical  Inftruments. 

The  Skin  which  covers  the  Saw  of  the  Saw-Fijh ,  is  a  moft  curi¬ 
ous  Subject  for  the  Microfcope ;  but  whether  the  Skin  which  covers 
the  Body  of  that  Fifh  be  in  the  fame  Manner  decorated,  I  cannot 
fay,  having  never  leen  more  of  that  Fifh  than  the  Saw. 

The  Fins  of  Fijhes  are  a  wondrous  fine  Subject ;  for  they  are 
beautifully  colour’d, and  ftellated  beyond  any  other  Part;  they  con- 
luft  of  hard,  round,  fpinous,  jointed  Ribs,  connected  together  by  a 
tranfparent  Membrane ;  on  which  Account  the  Blood- Veffels  are 
very  vifible  in  the  Fins  and  Tails  of  Fifhes,  and  confequently  the 
Circulation  of  the  Blood  thro’  them ;  which  here  may  be  feen  as 
evidently  as  in  almoft  any  Subject  whatfoever. 

The  fleshy  Fibres  of  FiJJj  appear  to  be  larger  than  thofe 
of  any  other  Animals,  as  I  have  already  obferv’d,  particularly  thofe 
of  Crabs,  Lobfters,  ©T.  But  what  is  moft  remarkable  is  the 
Difpolition  and  Direction  of  thofe  Fibres  (in  theFlefh  of  fome  large 
Fifties)  which  lye  next  the  Skin ;  for  in  the  Flefh  which  is  left  on 
the  Nurfa-Skin  we  find  an  infinite  Number  of  Striata  or  Layers 
of  fibres  lying  on  each  other,  the  Fibres  of  one  St?~atum  being 
prccifely  at  Right  Angles  with  thofe  of  the  other.  Hence  if  two 
of  thefe  Lamina:  or  Layers  of  Fibres  be  carefully  feparated  from 
the  reft  (as  may  be  eafily  done  by  Maceration  in  cold  Water)  they 

•  will 


(  31  ) 

will  then  fo  nicely  reprefent  a  Piece  of  fine  Linen,  that  I  have 
more  than  once  fhewn  it  for  fuch,  without  any  Difcovery  of  the 
Deceit ;  for  tho’  in  Linen  the  Threads  are  interwoven,  and  in  the 
Flefh  of  Fifh  they  lye  upon  each  other,  yet  the  Appearance  is  much 
the  fame  in  both ;  fo  nearly  does  Nature  and  Art,  in  this  Cafe, 
coincide. 

The  Sperm,  or  hard- Roe  of  Fifhes>  appears  by  the  Microfcope 
to  be  nothing  but  an  Ovarium  of  Eggs,  which  are  larger  or  fmal- 
ler  in  different  Subjects,  are  perfe&ly  round,  and  are  in  the  Crab 
or  Lobfter  a  very  pretty  ObjeCi,  when  magnified. 

The  Teeth  in  feveral 1  Fifties,  and  particularly  in  Eels,  are 
fo  fmall,  fo  fharp  pointed,  fo  regularly  difpofed,  as  to  make  a  de¬ 
lightful  View  in  the  Microfcope. 

The  Brain,  with  the  fine  Ramification  of  Blood  Vefiels,  the 
feveral  Nerves,  &rc. 

The  Eye,  its  beautiful  colour’d  Iris,  and  perfectly  round  cry- 
ftalline  Humour,  with  the  Expanfion  of  the  Optic  Nerve, 

The  peculiar  Structure  of  the  Lungs,  and  other  Vifcera , 

The  Gills,  and  their  particular  Make  ;  are  all  Subjects  which 
give  particular  Satisfaction  and  Pleafure,  when  duly  examined  by 
the  Microfcope. 

The  Eyes  of  a-  Crab  or  Lobfter ,  (and  all  of  that  kind)  are  of 
a  particular  Structure ;  the  Body  of  the  Eye  is  here  of  a  long  or 
oblong  Form,  not  round  as  in  other  Animals ;  the  Fore-part,  or 
Cornea ,  is  prominent  and  full  of  Lattice- Work,  or  fmall  Squares, 
each  whereof  is,  we  may  fuppofe,  an  Aperture  (if  not  an  ObjeCt- 
Lens)  to  a  fmall  long  round  Tube,  which  lyes  immediately  below 
it,  and  goes  to  the  Bottom  of  the  Eye ;  thefe  Tubulce ,  or  fine  Pipes:, 
may  therefore  be  efteem’d  fo  many  very  fmall  Telefcopes,  or  fome- 
what  analogous  thereto ;  and  fo  one  of  thofe  Eyes  may  be  look’d 
on  as  a  compound  Organ,  confifting  of  fo  many  fimple  Inftru- 
ments  of  Vifion,  as  there  are  fmall  Tubes  in  its  Compofition. 
Foi  as  Nature  does  fometimes  produce  an  Infinity  of  EffeCts  by  one 
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and  the  fame  Caufe ;  fo,  on  the  contrary,  fhe  very  often  fur nifhes 
a  very  large  Apparatus  of  Means  or  lmiple  Caufes,  which  all  joint¬ 
ly  confpire  to  produce  one  fingle  EfteCL 

The  Shells  of  moft  forts  of  Shell-Fifh  have  fomething  extraor¬ 
dinary  in  their  Colours,  Forms,  or  Contexture,  difcoverable  by 
the  Microfcope,  which  will  be  more  than  evident  in  viewing  pro¬ 
per  Parts  of  the  Shells  of  Crabs,  Lobfters,  Oyfters,  Sf c.  The  fin- 
gle  thin  Plates  or  Lamince ,  which  compofe  the  latter,  appear  of  a 
Retiform  or  Net-like  Texture;  i.  e.  full  of  Pores,  or  fmall  Holes, 
but  round. 

The  Fimbria,  or  fringed  Extremities  of  the  Parts  of  the  Shells 
of  Crabs  or  Lobfters,  and  particularly  the  latter,  are  a  beautiful 
SubjeCl ;  for  they  appear  to  conftft  either  of  hard  briftly  Hairs  a- 
lonc,  or  elfe  of  thefe  and  other  Parts,  like  Feathers ,  alternately 
fet  together.  Thefe  fmall  Plumulce ,  or  Feathers,  are  form’d  moft 
plentifully  on  the  under  Parts  of  the  A?muli ,  or  Rings  of  a  Lob- 
fter’s  Tail, 

Any  one  who  will  give  himfelf  the  Trouble  of  difteCtinga  Shell- 
Fifh  of  the  Oyfter,  Mufcle,  or  Scollop  Kind,  will  find  himfelf 
well  rewarded  with  an  unexpected  Variety  of  curious  Micro fcopic 
ObjeCts,  which  will  at  once  delight  and  inftruCt  his  Mind  in  the 
Knowledge  of  that  Part  of  animal  Nature,  hitherto  fo  very  little 
known.  I  fhould  not  have  mention’d  the  Ordure  or  Excrement 
of  tliofe  .Fifhes  (beft  view’d  in  a  Scollop)  but  that  it  makes  a  moft 
delicate  Appearance,  both  in  regard  of  the  Matter,  which  feems  to 
be  an  exceeding  fine  Earth,  and  the  exquifite  fine  and  beautiful 
Impreftion  of  the  Inteftine,  which  excludes  it ;  a  juft  Idea  of 
which  can  only  be  had  from  the  Microfcope,  and  not  from  any 
Defcription  in  Words. 


CHAP. 


i  -T  • 

,  •  \  .•  o  r  •  x7  i 


(  33  ) 


3  O'. 


J  ilJ 


tl 


J  \ 

II  •  i  U 


10j 


CHAP.  XI. 

g 

Of  Microfcopic  Objects  arifing  from  the 

various  Kinds  of  Infe&s. 

.  u  •  i  ..  f  +■  #  .<■  -*  '  -*•’ 

HE  moft  evident  and  perfect  Tranfition  from  one  Species  of 
Animals  to  another,  is  that  from  the  Quadrupede  to  the  In¬ 
fect  in  the  Gryllotalpa  or  Mole-Cricket ;  a  Creature  of  lingu¬ 
lar  Beauty,  and  a  furprizing  Conformation  of  Parts ;  as  indeed  are 
all  of  the  Infed  Tribe. 

This  Genus  of  Animals  is  very  extenfive,  and  contains  feveral 
fubordinate  Species  ;  the  principal  of  which  are  thofe  which  fol¬ 
low  ;  viz.  (i.)  The  Papilionaceous ,  or  the  Butter-fly  and  Moth- 
kind  ;  (2.)  the  Apian ,  or  Bee-kind;  (3.)  the  Ichneumon ,  or 
Fly-kind  ;  (4.)  the  Gnat-kind;  (5.)  the  Cricket-kind  ;.  (6.)  the 

Scarabrcous ,  or  Beetle-kind;  (tyi) -"-the  Loufe-ki-nd  ;  '  (8.)  the 
Spider-kind  ;  (9.)  Aquatic  Infeds,  of  which  the  Species -are  almoft 
innumerable. 

In  the  Butterfly  every  thing  is  wonderful,  and  the  Subjed  of 
the  Microfcope  ;  as  the  curious  Head *  with  the  two  prominent  he- 
mifpherical  Eyes ,  which  are  finely  chequer’d,  and  of  various  Co¬ 
lours;  and  in  fome  I  have  obferved  a  fort  of  Hair  grow  all  over 
their  Surface  ;  which  is  a  Particularity  not  to  be  found  in  any  other 
Creature.  The  Antenn or  Feelers,  are  the  Ob jeds  which  next 
prefent  themfelves  ;  and  thefe  in  Butterflies  cob  lift  of  a  long  round 
Shaft  or  Stem,  with  an  oblong  hollow  Head  at  the  Top,  which 
contains  a  clear  Lymph.  I11  the  Phalcena  or  Moth-kind  thefe  Art- 
tennee  are  of  a  moft  curious  Form,  being  in  fome  of  the  large  ones 
of  a  plumiform  Shape,  >or  like  a  fine >  large  Feather,  as  ar£  31  fp 
thofe  which  are  bred  of  the  Silk-worm.  The  Prob'tfcis,  or  Jong 
(  ,  F  pointed 
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pointed  Spears  which  thefe  Infe&s  thrud  to  the  Bottom  of  Flowers, 
to  gather  from  thence  their  Nourifhment,  is  of  an  admirable  Form, 
and  curiouily  coil'd  up  when  not  in  ufe.  This  Part  is  beft  view'd 
in  the  larged  Sort  of  Moth.  The  feveral  Parts  in  and  about  the 
Mouths  of  thefe  Infe&s  are  an  odd  and  wonderful  Appearance. 
But  in  this  Species  the  mod  delightful  Spedacle  is  that  gay  and  rich 
Variety  of  Colour  in  their  Wings,  and  that  farinaceous  or  mealy 
Matter  with  which  their  Wings  and  Bodies  are  cover’d  ;  the  di¬ 
vers,  didindt,  and  regular  Forms  and  Appearance  of  which  Phe¬ 
nomena  never  fail  to  give  the  greated  Delight  and  Satisfadion, 
even  to  the  mod  indifferent  Beholder. 

O  f  the  Apian ,  or  Bee-kind,  the  mod  confiderable  are  the 
Hornet,  the  Bee,  the  Wafp,  and  the  Bombylius ,  or  Humble-Bee. 
In  thefe  we  view  a  very  fine  Head,  with  two  oblong  prominent 
chequer’d  Eyes ;  a  curious  Apparatus  of  Parts  about  the  Mouth  ; 
with  a  large  Probifcis ,  with  which  the  Bee  collects  the  Mdlific 
Particles  of  Flowers,  &fc.  the  Flair  which  grows  on  the  Bo¬ 
dies,  efpecially  of  the  Humble-Bee ;  the  curious  Legs,  and  fine 
Claws  or  Hooks  on  the  Feet ;  the  tranfparent  membranaceous 
Wings,  with  the  curious  Divarications  of  drong  fibrous  Ribs  ; 
and  above  all,  and  what  is  peculiar  to  this  Species,  the  fine 
Spear  in  the  Tail,  which  we  call  the  Stingy  with  its  barbed  Top, 
and  the  Duplicatures  of  the  V ayina,  or  Sheath  which  contains 
it ;  the  Annuliy  or  Rings,  which  make  the  abdominal  or  hinder 
Part  of  the  Body,  which  appear  beautifully  fpeckd  and  dimpLd  all 
over  the  Superficies. 

I  can’t  here  pafs  by  the  mod  curious  and  delightful  Appearance 
of  the  mufcular  Fibres,  as  they  lye  in  fmall  Bundles  of  Flefh  in  the 
middle  Tart  of  thefe  Infeeds,  and  are  feen  immediately  upon  dif¬ 
fering  and  n  iling  that  Part ;  this  may  be  mod  fuccefsfally  attempt- 
e  l  in  the  Humble-bee,  after  it  has  been  dead  two  or  three  Weeks ; 
for  then  the  Flefh  is  pretty  dry  and  hard,  and  the  Fafciculi  or 
Bundles  of  Fibres  may  be  taken  out  together,  and  are  eaiily  fepa- 
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rated  or  diflever’d  fo  as  to  obferve  them  fingly  with  the  fame  Di- 
ftin&nefs  as  the  flefhy  Fibres  of  Quadrupedes,  or  larger  Animals. 
The.  Membranes  and  Vifceraoi  Infedts,  are  alfo  a  moft  delicate  Sub¬ 
ject,  efpecially  as  they  appear  upon  difle&ing  the  Abdomen  of  the 
largeft  Sort  of  Moth,  the  Hornet,  the  Buck-Fly,  or  Grillotalpa. 

Among  the  Fly-kwd^  that  which  we  call  the  Dragon-Fly ,  is 
the  largeft,  and  delerves  our  firft  Notice ;  its  very  large  tranfparent 
chequer’d  Eyes,  with  their  fine  Colours ;  the  beautiful  Parts  of 
the  Head  and  Mouth  ;  the  exquifite  Colours,  of  the  Body ; 
the  Legs ;  and  the  large  tranfparent  membranous  Wings  of  a  pe¬ 
culiar  Make  and  Texture,  are  all  Obje&s  for  a  Micro fcopic  View. 
In  the  Flejh-Fly  we  find,  perhaps,  the  moft  beautiful  Head  and 
Eyes  that  any  Creature  wears ;  nor  are  the  Colours  of  its  briftly 
Body  lefs  noble,  ftrong,  and  glaring  ;  particularly  the  green,  the 
blue,  and  red  of  fome  that  fly  wild  among  the  Trees  of  the  Gar¬ 
den  and  Fields.  The  Eggs  of  the  Flejh-Flyy  which  we  call  Fly- 
Bloats ,  are  a  very  pretty  Spectacle  in  the  Microfcope.  Among 
the  infinite  Species  of  the  Fly-kind ,  we  find  fomething  ever  new 
and  furprizing  either  in  the  Colour,  Make,  Size,  or  various  Stru¬ 
cture  of  the  Parts,  which  would  be  endlefs  to  recount. 

I  n  the  Gnat-kind  we  find  feveral  remarkable  Particulars ;  as 
their  fine  fmall  Head ;  round  globous  chequer’d  Eyes ;  their  cu¬ 
rious  fmall,  long,  knotted,  and  hairy  Antennce ,  in  fome ;  in  o- 
thers  they  are  bruflhy  or  plumiform ;  their  very  long  and  fmall 
Legs,  and  hooked  Claws;  the  Length  and  Tenuity  of  their  Bo¬ 
dies  ;  and  laftly,  the  long  fmall  pointed  Spear  that  goes  from  the 
Tail  of  fome  of  thofe  Species.  The  Eggs  of  Gnats  are  of  various 
Forms,  and  difpofed  in  a  very  beautiful  and  wondrous  Manner  in 
the  Water,  for  the  moft  part,  fome  among  the  fine  Mofs  on  the 
Sides  of  Walls,  and  others  in  other  Places.  Thofe  in  the  Water 
exclude  a  fmall  Animal,  of  an  odd  and  ridiculous  Form: 
From  this  we  have  a  fecond  Metamorphofis  into  an  Animal 
of  an  hideous  Shape,  and  makes  the  merrieft  Figure  in  the 

F  2  Microfcope, 


(  3<>  ) 

Microfcope;  Both  thefe  rife  in  great  Numbers  to  the  Surface  of  Aag- 
nant  Water,  and.  the  former  ever  hangs  in  an  inverted  Pollute,  with- 
its  Head  downwards ;  from  the  latter,  at  mature  Age,  proceeds  the 
infant  Gnat,  by  flow  Degrees,  in  a  perpendicular  Manner,  with 
its  Head  upwards;  in  a .ihort  Time  alter  its  Exclufion  it  finds  its 
Legs,  and  tlien  its  Wings;  flutters  on  the  Surface  of  the  W'ater 
a  while,  and  then  attempts  its  Flight  in  the  new  but  natural  Ele¬ 
ment,  the  Air.  The  Gnat  which  is  bred  from  the  Chryfqfa  the 
Wall,  is  a  moA  delicate,  but  feemingly  a  very  foolifh  or  fhiftlefs 
Creature  ;  for  as  foon  as  they  are  hatch’d  they. .fly  to  fome  near  ad¬ 
jacent  Place,  and  there  they  flay  as  long  as  you  can  have  Patience 
to  obferve  ’em,  without  ever  moving  from  the  firfi  Place  for  many 
Days  together.  .  ^  ... 

The  Ephemeron  f/ris  of  the  Griat-fkind;  and  is,  perhaps,  as 
great  a  Curiofity  as  any  in  Nature.  It  takes  its  Name  from', the: 
fliort  Duration  of  its  Life,  which  is  but  the  Space  of  one  Day  at, 
mofi,  and  ordinarily  not  above  6,  10,  or  1 5  Hours,  as  I  have 
found  by  fufficient  Experience.  They  are  bred  from  Eggs  laid  on 
the  Surface  of  Water  ;  from  thefe  Eggs  are  fir  A  produced  a  final! 
long  red  Worm,  which  flings  itfelf  along  in  the.  Water  in  the  Form 
of  the  Letter  S,  and  by  that  means  has  a  Motion,  peculiar  to  itfelf. 
The  Make  of  this  Worm  is  very  curious  ;  when  it  has  arrived  to 
its  mature  State,  it  makes  itfelf  a  Theca ,  or  Cafe,  in  the  Mud  at 
the  Bottom  of  the  Water,  the  Top  of  which  is  open,  where  they 
put  out  their  Heads,  and  thus  they  continue  ’till  the  Time  of . Meta- 
morphofis,  when  they  are  changed  into  an  incomparable  fine  Ani¬ 
mal  like  a  Fiffi,  which  at  its  full  Growth  is.  about  half  an  Inch 
long  ;  this  Animalcule  is  too  curious  and  fingular  in  all  its  Parts  to 
be  here  deferibed,  nor  will  any  Method  be  fufficient  to  reprefent- 
it  but  the.  Microfcope.  From  this  Creature  at  la  A  is  produced  the 
Ephemeron  Fly  or  Gnat ,  which  is  the  moA  delicate  and  beautiful 
01  all  this  Clafs ;  it  is  bred  or  hatch’d  about  Six  in  the  Evening ; 
they  frilk  about  a  few  Hours  on  the  Surface  of  the  Water,  engen¬ 
der. 
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der,  lay  their  Eggs,  grow  old,  and  dye,  generally  before  Six  the 
next  Morning.  I  have  often  tried,  but  could  never  above  once  keep 
one  of  them  alive  Forty-eight  Flours. 

The  Cricket-kt7td  has  many  Subjects  worth  our  Obfervation.  The 
Gryllotalpa  or  Mole-Cricket  is  the  firft  of  this  Tribe,  and  is 
matchlefs  in  regard  both  of  its  amphigeneous  Nature  and  Form, 
and  the  Beauty  of  its  Parts,  as  they  appear  thro’  the  Microfcope. 
The  Graf shopper  is  another  Infect  of  this  kind ;  every  Part  of  which 
makes  a  fit  Subject  for  the  Microfcope,  efpecially  in  the  large  green 
Sort,  where  the  Legs  beautifully  colour’d,  and  fet  with  fharp  Spines, 
are  a  very  pretty  Spectacle.  This  Creature  in  its  Nympha-State 
within  the  white  Froth,  which  it  emits  all  around,  is  alfo  a  very 
curious  Obje.dt  to  view.  Of  this  Sort  alfo  are  thofe  cantillating 
Domefticks  we  call  Crickets ,  which  harbour  in  our  Chimneys. 
The  Loafs  are  the  Head  of  this  Species;  but  as  they  are  not  to 
be  come  at  in  our  Country,  ’tis  to  no  Purpofe  to  take  further  No¬ 
tice  of  ’em  here. 

The  Scarabcei ,  or  Beetle-kind,  fubdivides  into  various  Species, 
of  which  the  Principal  is  the  great  Stag-Fly ;  the  Eyes  of  this  Crea¬ 
ture,  its  Horns,  the  Surface  of  its  Head  and  Body,  its  Wings,  and 
Legs,  and  Claws,  are  all  proper  Subjects  to  employ  the  curious 
Eye.  And  alfo  the  internal  Parts,  which  appear  upon  DifTedlion. 
In  the  common  Black-Beetle  nothing  can  equal  the  noble  Mazarine 
Dye  of  the  Thighs,  and  the  delicate  Form  of  their  Feet ;  the  An¬ 
tenna  in  fome  of  thefe  are  of  a  curious  Structure,  I  need  only  in- 
fiance  in  thofe  of  the  common  Chafer ,  which  I  would  recommend 
to  the  View  of  the  in qmfitive  Reader.  The  Lady-Bird ,  or  Lady - 
Cow ,  is  alfo  of  this  Clafs ;  whofe  Spots  and  other  Accidents,  make 
it  the  Subject  of  the  Microfcope.  The  Ear-Wig  is  remarkable  for 
the  Forceps  or  Pinchers  in  its  Tail,  which  muff  appear  very  formi¬ 
dable  to  the  Eyes,  of  thofe  Creatures  which  fee  ’em.  much  larger 
than  we  can  do  by  the  Microfcope. 

Of  the  Louf e-kind,  the  moft  notable  are  thofe  we  call  Ticks, 
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which  however  loathfome  or  difagreeable  they  are  to  the  naked 
Eye,  they  make  a  very  pleafant  and  admirable  Appearance  in  the 
Microfcope.  The  Lice  which  infeft  the  Bodies  of  moll  Animals 
are  worthy  our  Infpedtion  ;  particularly  that  Opprobrium  of  our 
own  Species,  that  contemptible  little  Animal,  which  crawls  fo  in¬ 
trepidly  over  our  Bodies,  and  riots  in  our  Blood,  when  view’d 
by  the  Microfcope  gives  more  Pleafure  than  ever  it  did  Pain  before; 
and  when  we  view  well  every  Part  of  its  Body  we  muft  neceffarily 
have  a  different  Opinion  both  of  it  and  ourfelves  than  what  we  con¬ 
ceiv’d  before.  The  Knits  which  flick  on  the  Hair,  are  the  Eggs 
of  thefe  Creatures ;  and  make  a  pretty  Micro fcopic  Object.  The 
Flea  is  not  indeed  of  the  Loufe-kind ,  properly  fpeaking  ;  but  be¬ 
ing  near  Neighbours,  and  Mefs-mates,  they  may  be  rank’d  toge¬ 
ther:  The  Flea  makes  as  odd  and  furprizing  a  Phenomenon  in  the 
Microfcope,  as  it  is  lingular  in  its  Nature  and  Form.  The  Death- 
Watch  (I  mean  the  moll  common  Sort)  is  of  this  Tribe ;  in  common 
Appearance  they  very  much  refemble  Lice,  and  are  always  found 
amongff  Dull:  behind  Picture  Frames,  and  in  old  Books  :  they  are 
a  very  pretty  Object  when  view’d  in  the  Microfcope.  The  other 
Sort  of  Death-Watch ,  is  a  little  brown  Infedt,  which  make  and 
harbour  in  thofe  little  Holes  we  obferve  in  the  Wood  of  our 
Window  Boards,  Frames,  fife.  The  Mites  belong  to  this  Clafs  ; 
and  are  a  Subject  of  which  we  can  form  no  Idea  but  by  the  Micro¬ 
fcope,  for  by  reafon  of  their  fmallnefs  they  elude  the  common 
Sight ;  but  this  way  they  appear  to  be  a  moll  beautiful,  brillc,  and 
nimble  Animal,  arm’d  with  fharp  Spines  all  over  their  Bodies ; 
and,  when  thofe  which  are  found  in  Meal  or  Cheefe  are  view’d, 
they  make  a  very  diverting  Objeft,  as  they  appear  in  living  Heaps 
crawling  and  tumbling  over  one  another.  As  for  the  Lice  on  Plants 
they  are  properly  of  the  Fly-kind  in  their  mature  or  laft  State  ; 
but  both  thefe  fmall  Flies,  and  their  Lice-like  Nymphce  are  in 
their  feveral  Kinds  curious  Objedls  for  the  Microfcope. 

J  he  Spider-Genus  affords  a  rich  Variety  of  Subjedls,  both  in 
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regard  of  the  numerous  Species ,  as  well  as  the  peculiar  SiruSTure  of 
Paj~tsy  in  each  Individual.  The  large  Garden-Spider  is  finely 
beautified  with  Colours,  which  make  that  Sort  of  Hair  wherewith 
they  are  cover’d,  have  a  very  grand  and  noble  Look.  The  fmal- 
ler  Sort  of  Garden  or  rather  TV all-Spider  is  alfo  richly  variegated 
with  Colours :  And  the  very  fmall  Red  Spider  is  a  moll  delightful 
ObjeCt,  when  view’d  by  the  Microfcope.  The  large  Green  and 
Yellow  Spider  (found  in  the  Fields)  are  worth  cbferving.  The 
Eyes  of  Spiders  are  a  peculiar  Phenomenon  ;  in  fome  you  view  twoy 
in  others  four ,  in  others  eight  Eyes,  as  in  mod  of  the  very  large 
Houfe- Spiders  ;  when  well  magnified,  they  look  as  large  as  Sloes, 
and  are  perfectly  round,  and  of  a  fhining  jetty  black ;  fituated  ve¬ 
ry  prominently,  in  two  Ranks,  in  the  upper  Part  of  the  Head. 
The  Eyes  in  Spiders  being  fmall  and  immoveable,  is  the  Reafom 
why  they  are  furnith’d  with  fo  many,  for  by  this  Means  they  Tiave 
a  keen  Sight,  and  command  the  whole  Hemifphere  about  ’em. 
The  Mouths  of  Spiders  are  furnifh’d  with  an  horrible  Apparatus 
of  Inftruments,  by  which  they  readily  feize  on,  and  devour  their 
Prey.  To  view  one  of  thefe  Creatures,  fucking  the  Blood  of  a 
poor  ViCtim-Fly,  with  a  Microfcope,  is  at  once  both  a  diverting 
and  Blocking  Sight.  The  hairy  Legs  and  fharp  Talons  or  Claws 
in  Spiders,  are  a  pretty  Sight,  especially  thofe  very  long  ones  of 
the  Shepherd ,  or  Carter ,  which  indeed  is  a  wondrous  Creature  all 
over,  as  any  one  mull  confefs  who  has  view’d  it.  The  little  Tu¬ 
bercles  about  the  Tail  of  the  Spider,  from  whence  they  fpin  their 
Web,  are  evident  by  the  Microfcope ;  and  to  fee  them  exert  their 
Yextrine  Art  with  this  Inftrument,  will  give  you  the  higheft  Satis¬ 
faction.  Nor  is  that  Web  itfelf  in  fome  Species  of  Spiders,  a  tri¬ 
vial  ObjeCt ;  but  will  prefent  you  with  the  Appearance  of  a  fine 
Thread  or  String  of  Beads.  The  Exuvice ,  or  Skins  which  the 
Spiders  caft,  are  a  Curiofity  worth  our  preferving.  And  a  Neft 
of  Spiders  Eggsy  and  efpecially  the  young  ones,  when  juft  hatch’d’, 
are  a  moll  entertaining  Sight  in  the  Microfcope* 

The 
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The  Einmet  or  P  if  nitre  is  a  Creature  of  the  Infedt-kind ;  and 
when  it  is  Teen  by  a  Microfcope  that  will  take  in  the  whole,  it 
makes  fuch  an  awkward  comical  Figure,  that  a  Perfon  who  be¬ 
holds  it,  and  can  forbear  laughing,  muff  be  a  Man  of  great  Equa¬ 
nimity  indeed. 

Among  the  Aquatic  or  JVater-InfeEls  ;  there  are  many  Sorts  of 
Water  Gnats  which  play  on  the  Surface,  and  a  great  Variety  of 
large  and  curious  Infedts  which  live  wholly  in  that  Element,  that 
are  exceedingly  well  worthy  our  Obfervation  and  Infpedtion  with 
the  Microfcope.  The  beff  Way  to  catch  ’em  is  to  turn  a  Piece  of 
Wire  in  the  Form  of  a  Pang  about  three  or  four  Inches  Diameter, 
and  to  flick  one  End  into  the  End  of  a  Cane  or  Staff,  then  put¬ 
ting  a  Piece  of  fine  Linen  over  it  to  hang  down  with  a  Bag  like  a 
Net,  you  may  with  this  Inftrument  take  any  Animal  you  can  fee 
in  the  Water,  and  by  this  Means  acquire  as  great  a  Variety,  as  you 
can  find  on  the  Land ;  and  fome  Objedts  whofe  Parts  are  more 
different,  and  more  furprizingly  difpofed,  than  can  well  be  ima¬ 
gined  by  any  one  who  has  not  furvey’d  the  watry  Tribe. 


CHAP.  XII. 

Of  Microfcopic  Objects  arifing  from  the 
Reptile  and  Serpent  Kinds. 

» f  f*  iv  .  *  *.  “T r*  * i  -  r  *  •  -  '  »•  r\  **  Or  '  r  \  r 

BY  Reptiles  I  mean  all  thofe  Animals  which  move  by 
creeping ,  crawling ,  or  hopping  along  on  many  f mall  Feet . 

j  A  Reptile  being  fo  call’d  from  Repo,  ( reptum,)  to  creep  or 
crawl  along,  -‘t  ,  m  j  ; 
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And  by  Serpents  I  underftand  all  that  infinuate  themfelves 
along  or  move  forward  without  Feet.  As  Adders,  Snakes,  Slow- 
Worms,  &fc.* 

O  f  the  Reptile  Genus  there  are  many  Species,  both  on  Land 
and  Water,  and  mod  of  them  without  a  Name.  I  fhall  take  No¬ 
tice  of  fome  of  the  Principal  which  are  more  immediately  the  Sub¬ 
ject  of  the  Microfcope. 

The  Millepede-kind  make  here  the  firft  Clafs ;  among  which 
the  large  Centipede  brought  from  India ,  is  an  extraordinary  Sub¬ 
ject,  if  twe  regard  the  Eyes,  the  large  Forceps  or  Pincers  on  its 
Head,  its  long  pointed  Body,  and  its  numerous  Feet  and  Claws. 
Somewhat  like  this  in  Form,  is  that  long  flender  nimble  Worm 
found  at  the  Roots  of  Trees  and  Flowers  in  digging  of  Gardens  ; 
as  alfo  one  of  the  No£liluca-kindy  or  thofe  Animals  that  fhine  by 
Night.  If  either  of  thefe  Animals  be  taken  alive,  and  placed  un¬ 
der  the  Concave  Glafs,  fo  that  they  may  have  Room  to  move,  and 
then  view’d  with  the  Microfcope,  ’twill  be  very  furprizing  to  fee 
that  orderly  yet  confufed  Motion  of  all  the  little  Legs  on  each  Side 
the  Body. 

The  common  NoEliluca ,  or  Glow-worm^  is  a  proper  Subject 
for  the  Microfcope,  for  if  it  be  view’d  with  the  leaft  Magnifier  in 
the  Luminous  Part  while  fhining,  you  will  perceive  a  faint,  ftill 
Glare,  inclining  to  a  bluifh  Colour,  which  this  Creature  can  make 
to  appear  or  difappear  at  Pleafure  :  The  Head,  Eyes,  Legs,  and 
other  Parts  of  this  Reptile  are  likewife  worth  obferving. 

The  Chefs-Bug ,  or  JVood-Loufe ,  is  a  Creature  of  a  curious 
Make  or  Strudture,  as  will  appear  if  you  take  a  View  of  its  varie¬ 
gated  Coat  of  plated  Armour,  in  fome  of  the  larger  and  more 
beautiful  Sort. 

The  Grub-kincl  is  very  extenfive;  I  mean  the  various  Sorts  of 

*  Thus  Serpent  is  derived  of  Serpo ,  ( Serpens y)  to  creepy  to  Jlide  along  on  the  Belly.  And  indeed 
both  Serpo  and  Repo  (by  a  Metathefis)  are  form’d  of  the  Greek  to  creepy  or  trawl  along. 

Maggots 
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Maggots  hatch’d  from  the  Eggs  of  Infe&s  depofited  in  the  Earth, 
rotten  Trees,  &c.  among  which  the  inquiiitive'Virtuofo  will  find 
many  entertaining  Subjects,  when  view’d  with  the  Microfcope, 
though  generally  efteem’d  fo  very  difagreeable  a  Spectacle  to  the 

naked  Eye.  Ai  J,  r;  11 '  <  T'/ 

The  Cater piller-kind  are  undoubtedly  the  moft  fmgular,  deli¬ 
cate ,  and  gaudy  Part  of  the  animal  Creation.  Nor  does  any  Spe¬ 
cies  of  living  Creatures  regale  the  Eye  with  a  more  delightful  Va¬ 
riety  of  Peculiarities  ;  fome  are  exceeding  glabrous  and  fmooth  ; 
others  richly  ornamented  with  delicate  Tufts  of  Flair  of  various' 
D)  res  and  Colours ;  others  furprizingly  bracteated  with  brillant 
Protuberancies  or  Spangles  all  over  their  Bodies*  To  view  their 
numerous  Claws  in  each  ihort  broad  Foot ;  their  painted,  polifh’d,. 
fpangled,  hairy  Bodies ;  their  Eyes  and  Mouth,  and  the  Manner 
of  their  feeding  on  Leaves  the  Web  or  Silk  which  they  fpin,  and 
the  curious  Manner  in  which  they  difpofe  it  with  their  Mouths ; 
and  laftly,  the  various  Forms  and  beautiful  Colour  and  Tints  of 
the  Aurelice  into  which  they  are  transform’d  for  their  laft  Change, 
are  all  of  them  fuch  Arguments  of  infinite  Wifdom,  Defign,  and 
Providence,  that  I  would  recommend  them  not  fo  much  to  the 
Curiofo  for  his  Delight,  as  to  die  Atheifi  for  his  Conviction  and 
full  Satisfaction  of  the  Exiftence  of  a  Deity. 

The  C ados  AC ormy  Cod-Baits ,  Straw-Worms,  and  all  the 
P hryganean  Tribe,  which  make  themfelves  Thecas  of  Straw,  Peb¬ 
bles,  Sticks,  frnall  Snag-Shells,  &c.  are,  both  themfelves  and 
their  Thecce  or  Cafes,  very  proper  Subjects  for  the  Microfcope. 
And  more  efpecially  a  frnall  Land- Animal  of  this  Sort,  which  are 
iound  in  great  Plenty  crawling  on  Fruit-Trees  or  Walls,  with  their 
Theccz  almoft  perpendicular,  about  the  Size  of  a  Barley  Corn.  To 
view  the  Form  of  this  Creature,  the  moft  curious  Compofition  of 
its  Theca ,  while  it  is  crawling  under  the  Concave-Glafs,  is  a  Phcc- 
nojnenon  to  the  laft  Degree  entertaining  and  delightful. 

f  h  e  r  e  are  various  other  Animals  of  the  Reptile-ki?id,  which 

die 


(  45  ) 


the  curious  Enquirer  will  find  on  every  Spot ;  but  as  they  have  no 
particular  Names,  nor  are  reducible  to  any  general  Clafs  or  Species, 
I  am  obliged  to  pals  them  by,  and  fhall  next  proceed  to  the  Prin¬ 
cipal  ObjeCts  among 

Th  e  Serpent-kind ,  or  thofe  which  crawl  on  their  Bellies  with¬ 
out  Legs  . or  Feet.  Of  thefe  the  moll  remarkable  is  the  Viper  or 
Adder  ;  in  which  we  view  the  various  colour  d  Scales  which  cover 


its  Body in  the  Exuvice  or  old  call  Skin;  its  Eyes,  its  forked 
Tongue  and  Teeth,  among  which  we  obferve  that  peculiar  Tooth 
or  Fang,  thro’  which  in  the  Bite  diftills  that  deadly  Drop,  for 
which  thofe  Creatures  are  fo  terrible,  and  often  fatal,  to  Mankind. 
The  Ufe  of  the  Micro fcope  in  dilfeCting  this  Animal  is  every  Way 
very  great,  as  may  be  feen  in  Dr.  Mead\EdSscp  on  Poyfon,  and  o- 
thers  who  are  refer ’d  to  in  that  Book.. 

I  n  the  fame  Manner  we  may  examine  and  take  a  ,View  of  the 
feveral  Parts  of  the  Snake  and  the  Slow-Worm ,  both  external  and 
internal}  and  not  without  the  greateft  Pleafure  and  Improvement 
of  the  Mind,' to  thofe  who  ’are  delighted  with  the  Knowledge  of 
the  different  Methods,  and  infinite  Variety  of  Nature  in  the  Stru¬ 
cture  of  Animal  Bodies.  '/  r  ■ 

The  Earth-Worms  are  another  Clafs  of  the  Serpentine-kind ; 
of  thefe  there  are  divers  Sorts.  :  They  alfo  calf  their  Skins,  which 
being  fo  exceeding  fine  and  tranfparent,  are  feldom  to  be  found, 
but  when  they  are, y  make  an  extraordinary  Subject  for  the  Micro- 
fcope  ;  as  do  alfo  the  very  fine  Scales  which  make  them  feel  fo 
rough  to  the  Hand  drawn  from  the  Tail  towards  the  Head.  The 
Mouths  of  thefe  Animals  are  only  difcoverable  by  the  Microfcope. 
The  Vifcera  and  Inteftines  of  Worms  are  worthy  our  InfpeCtion, 


and  their  Dung  ox  Excrement,  both  moijl  and  dry ,  -for  Reafons 
which  will  then  be  apparent. 

T  h  e  Snails  are  a  notable  Species  of  this  creeping  Kind.  Their 
Shells  are  many  -of  them  beautifully  ^embdlillifi  aiidvarie^ated  with 
Colours,  and  curioufly  wrought.  The  Eves  of  Snails  -are  a  re- 
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markable  Oddity,  they  are  feated  on  the  tops  of  their  large  Horns, 
by  which  means  they  can  be  drawn  into  the  Head  or  thruft  out  at 
Pleafure.  Their  Teeth  are  another  Microfcopic  Objedt,  and  it  is 
very  pretty  to  fee  ’em  feed  on  Leaves,  &c.  with  this  Inftrument. 
This  Animal  is  Hermaphrodite ,  and  the  Parts  of  Generation  are 
in  the  Neck,  which  in  Goitu  are  eafily  examined  by  the  Micro- 
fcope.  The  Eggs  of  Snails  are  round  and  white,  and,  when 
hatch’d,  the  young  tender  Brood  make  a  very  pretty  Scene  in  the 
Microfcopic  Theatre. 

t  . ji.'  .  sib  xti. :  - «T  *  ’ 
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Of  Microfcopic  Objects  arifing  from 
Plants  and  Vegetables. 

M  r  f  ?  I  r  -  -  In  J*-  !  '  V-  * 

.  J  J  ‘  <  v-  t  *  »  il  (  » 

TH  O’  a  great  deal  has  been  laid,  and  Volumes  wrote  on  the 
Subiedt  of  Plants  and  Vegetables,  little  worth  our  No- 
tice  has  been  difcover’d  in  their  Nature,  Parts  and  Texture, 
till  the  Ufe  of  the  Micro fcope  was  applied  to  that  Purpofe.  Since 
that  Time  Philofophy,  in  this  Part,  has  received  the  greateft:  Im¬ 
provement;  and  ’tis  furprizing  to  confider  in  how  fhort  a  Time, 
by  this  Means  the  Oeconomy  of  Nature  in  the  various  Procefies 
and  Gradations  of  Vegetation  has  been  moft  accurately  detected, 
and  expofed  to  the  View  of  Mankind. 

For  upon  a  Microfcopic  View  and  Examen  of  the  Cortex ,  or 
Bark  of  Trees,  we  find  it  to  confift  of  Lignous  Fibres  implicated 
in  a  retiform  Manner,  the  Interftices  of  which  are  fill’d  with  Utri- 
culi  or  little  Bags  or  Bladders  turgid  with  Juice;  which,  when 
they  pour  out,  become  flaccid,  and  make  a  fine  dry  Skin  or  Mem¬ 
brane, 
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brane,  which  is  eafy  to  be  obferv’d  in  the  Rinds  of  the  Plumb-Tree , 
Cherry-Tree ,  Beach ,  &c. 

The  Lignous  Fibres  lye  in  feveral  Strata  one  upon  another, 
and  their  Intervals  diminiflh  as  they  approach  the  Trunk  ;  they 
confift  of  numerous  hollow  Fibrillce ,  or  Threads,  which  contain 
a  Liquor  that  paffes  thro’  them  in  a  Sort  of  Circulation.  The  Ori¬ 
fices  of  thefe  Sap  Veffels  are  plainly  to  be  feen  in  a  tranfverfe 
Section  of  fome  Cortices ;  and  the  Utriculi  or  fmall  Globular 
Bladders  in  thin  Slices  of  Cork,  make  as  pretty  an  Appearance  as 
as  any  thing,  perhaps,  that  is  view’d  in  the  Microfcope. 

The  Stem  or  Trunk  of  Trees,  when  view’d  in  a  tranfverfe  Se¬ 
ction,  appear  alfo  to  confift  of  vafcular  Parts,  or  hollow  Fibres ; 
and  a  Parenchyma  of  Utricles,  which  fill  up  their  Intervals.  Thus 
if  a  Vine  Branch  be  fo  cut  into  thin  Slices,  you  will  fee  a  moft 
beautiful  Appearance  of  Orifices  of  Veffels,  and  Fibres,  and  Utri¬ 
cles  all  tending  to,  or  rather  radiating  from,  the  Center  or  Pith, 
which  you  will  eafily  perceive  confifts  of  an  infinite  Number  of 
fine  tranfparent  Bladders,  particularly  if  it  be  that  of  Elder,  or  fuch 
like  Wood. 

The  Lignous  Fibres  and  Veffels  lye  in  various  Directions, 
fome  perpendicular,  others  horizontal,  and  others  run  obliquely. 
Thefe  perpendicular  and  horizontal  Fibres  lying  Stratimi  fuper 
Stratum ,  'make  the  Appearance  of  a  moft  curious  Texture,  or 
Web  of  Warp  and  Woof ;  as  is  moft  vifible  in  a  Piece  of  Fir  or 
Deal ;  or  in  a  Piece  of  Touch-Wood  rightly  fplit,  efpecially 
that  taken  from  a  rotten  Flm-Tree . 

Among  thefe  hollow  Fibres  fome  grow  in  a  fpiral  Form ,  like 
the  Worm  of  a  common  Bottle-Screw  ;  thefe  are  larger,  and  left 
numerous  than  the  reft  ;  they  are  fuppofed  to  be  the  Trachece  or 
Air- Veffels  in  Plants.  Thefe  fpiral  Fibres  are  moft  eafily  view’d 
in  the  Foot  of  a  Vine-Leaf,  carefully  broken  while  fucculent  or 
full  of  Juice;  for  then  if  a  Microfcope  be  applied  to  the  Fracfture, 
there  will  be  feen  thofe  fpiral  Fibres  going  from  one  Part  to  the 
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other,  more  or  lefs  drawn  out  or  uncoil  d ;  and  not  only  one  but 
feveral  of  them,  which  make  a  mofl  delightful  View.  ) 

The  Structure  of  the  Roots  of  Plants  and  Trees  is  nearly  the 
fame  with  that  of  their  Stems  or  Trunks  ;  confifting  of  Sap  and 
Air  Veffels,  with  a  Parenchyma  of  Utricles;  but  in  this  Part  we 
fee  no  Pith ;  and  tho’  the  Root  be  that  Part  which  fucks  in  the 
nutricious  Juices  for  Vegetation,  yet  are  the  Orifices  of  the  Veffels 
too  fmall  to  be  feen  by  the  beft  of  Microfcopes :  But  the  Veffels 
themfelves  in  the  Body  of  the  Root  are  more  difcernible  than  in  the 
Trunk,  if  we  cut  it  tranfverfely  into  thin  Slices  ;  and  for  this  Pur- 
pofe,  the  Elm-Root  is  the  mofl:  eligible  among  Trees,  and  the 
Root  of  Fern  among  Plants  is  the  mofl:  beautiful  Sight  that  can 
be  feen  of  this  kind  if  cut  in  the  thickeft  Part,  and  view’d  when 
dry. 

The  Gems  or  Buds  of  Trees  are  a  noble  Subject  for  the  Mi- 
crofcope  ;  for  they  afford  a  particular  Pleafure  if  analyfed  with  this 
Jnftrument,  by  viewing  the  various  Forms  and  Colours  of  the  In- 
volucra  or  external  Coverings,  which  in  fome  are  fmooth,  in  others 
downy,  and  like  Scales  lye  one  upon  another,  within  which  is 
contain’d  the  tender  Branch,  whofe  feveral  Twigs  and  Leaves,  if 
carefully  unfolded,  may  be  ealily  feen  in  Miniature.  The  Gems 
of  Flowers  in  Fruit-Trees,  when  open’d,  difeover  a  curious  Prof- 
peel  in  the  fquamous  Leaves  of  the  hivolucrum ,  border’d  with 
pearly  Globules,  or  nicely  ferrated  with  regular  Denticles  ;  and 
under  thefe  appear  the  delicate  Flower  folded  up,  yet  all  its  Parts 
diftindl  and  vilible  :  And  laftly  the  Embryo-Fruit,  which  if  cut 
afunder  fhews  all  its  Parts  duly  form’d,  only  in  fmall,  and  in  a 
juicy  or  foetal  State,  which  is  afterward  maturated  by  Age. 

The  Leaves  of  Trees  are  the  Subject  of  the  Microfcope  through¬ 
out  ;  for  in  regard  of  their  Surfaces,  we  obferve  in  many  of  them  a 
curious  PhcZ7iome7ion  of  Adjundls  or  Increfcences,  in  various  Shapes 
and  Colours  ;  as  of  pellucid  aqueous  Globules  in  Mints ,  Hyfjcp , 
P enny royal,  & c.  of  opake,  white,  waxen  Balls,  or  Pilulce ,  in  thofe 
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of  Sage ;  of  pearly  Drops  in  Spinage ,  efpecially  wild  Spinage ; 
thus  the  Leaves  of  Hops  are  nobly  imbofled  with  golden  Studs  : 
And,  finally,  the  Surfaces  of  Sow-thijlle  Leaves  are  curioufly  de¬ 
corated  with  innumerable  Strings  of  Bead-like  Bodies;  not  to  men¬ 
tion  various  others  which  the  Virtuofo  will  find  in  feveral  other 
Plants. 

If  Leaves  are  fteep’d  in  Water  for  Maceration,  the  Pellicle  or 
thin  Skin  of  both  Sides  will  eafily  peel  off,  which  laid  on  a  Glafs 
and  view’d  with  the  Light  reflected  thro’  them,  will  difeover  a 
moft  delicate  Texture  in  fine  diaphanous  Membranes  of  Net-work  ; 
as  may  be  feen  in  thofe  of  Oak,  Maple ,  Holly ,  Walnut ,  Orange , 
and  all  the  Evergreens.  But  as  for  the  Pores  which  fome  have 
pretended  to  have  difeover’d,  I  never  could  by  any  Means  attain  to 
the  Sight  of  them  in  any  Subject  I  have  examined. 

Between  thefe  two  Skins  is  contain’d  the  Parenchymous  Sub- 
ftance  of  the  Leaf,  which  appears  to  confift  of  an  infinite  Number 
of  Utricles,  or  little  pellucid  Bags  of  a  green  Liquor  or  Juice, 
which  are  all  implicated  or  contain’d  in  an  internal  fine  Membrane, 
which  is  extended  thro’  the  whole  Leaf  between  the  Areolce  of  the 
Lignous  Fibres.  This  may  be  examined  in  all  the  grofter  Leaves ; 
as  of  the  Fig-Tree,  &C. 

The  lignous  or  fibrous  Part  of  the  Leaf,  when  diverted  of  alt 
the  Parenchyma  by  Maceration  in  Water,  makes  a  moft  beautiful 
Spectacle,  confifting  of  a  large  Body  or  Stem  in  the  Middle,  with  a- 
great  Number  of  Collateral  Branches  ifluing  from  either  Side, 
which  again  are  moft  minutely  ramified  into  numberlefs  Pi  hr  Hue 
intervening  and  inofeukting  with  each  other  towards  the  Extre¬ 
mities,  fo  as  to  form  a  Texture  exceeding  the  richeft  and  moft  ex- 
quiftte  Piece  of  Lace- Work  ever  yet  feen.  And  what  is  moft  re¬ 
markable,  is,  that  this  Skeleton  of  lignous  Fibres  is  compofed  of 
two  Layers  or  Courfes  of  Fibres,  fuperpofited  one  upon  the  other, 
and  are  eafily  divided  or  feparated  from  each  other  throughout,  by 
Maceration,  by  a  dextrous  and  experienc’d  Hand,  efpecially  in 
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the  Holly-Leaf, \  or,  which  is  much  finer,  the  Apple-Leaf \  Thefe 
are  fuppofed  to  be  analogous  to  the  Syftem  of  Arteries  and 
Veins  in  the  human  Body,  which  conftantly  accompany  each  other 
thro’  all  their  Infinity  of  Ramifications,  tho’  not  fo  unitedly  as  in 
this  Cafe  of  Plants. 

The  broad  long  Leaves  or  Blades  of  Grafs,  Corn,  and  annual 
Plants,  as  Onions,  Leeks,  &c.  if  infpe&ed  in  the  aforefaid  Man¬ 
ner  by  the  Microfcope,  will  afford  Entertainment  enough  to  the  in¬ 
genious  Naturalift.  To  obferve  the  Aculeoli ,  or  ipinous  Stings  of 
Nettle  ;  the  uncated  Tenters,  or  Hooks  of  Clivers ;  the  fcarlet  or 
crimfon  Aciculae  or  Pin-like  Stamina  on  the  Foot-Stalks  of  the 
Leaves  of  the  Filbert-Tree,  &c.  with  the  various  colour’d  Lanu - 
go ,  Down,  Hairs,  &c.  obfervable  on  many  kind  of  Plants,  are 
Topics  of  the  fineft  philofophical  Amufement. 

The  Flowe r  in  Plants  is  the  next  Part  which  offers  itfelf  to  the 
Microfcopic  Eye  ;  here  Nature  exuberates  in  Gaiety  and  Variety, 
and  feems  oftentatious  of  Contrivance  and  Defign.  Flow  noble, 
how  rich,  how  delicate,  is  the  whole  Compofure  of  every  Flower  ! 
How  various,  deep,  and  bold,  are  the  Colours  of  the  Leaves ! 
How  delicate  the  Attire  of  tender  Stamina^  with  Heads  of  a  Semini- 
form  Matter  orDuft,  which  appear  perfedl  Globules  in  all  the  De¬ 
grees  of  Miniature  !  Thefe  are  largeft  and  very  beautiful  in  the 
Marfhtnallow  Flower ,  the  Tulip ,  Lilly ,  See.  The  Stylus  is  often  of 
a  curious  Shape  on  the  Top,  it  is  fuppofed  to  be  hollow  in  all 
Flowers,  ferving  as  a  Vagit: a  to  receive  the  Semen  or  Duft  of  the 
Apices  of  the  Stamina ,  and  to  convey  it  to  the  Matrix ,  or  Fruit, 
which,  as  in  Utero ,  contain  the  true  Seed  or  Kernel  from  whence 
the  Plants  proceed.  This  is  the  Theory  of  the  Generation  of 
Plants  and  'frees ;  which,  as  in  that  of  Animals,  is  of  fuch  a  Sort, 
that  having  proved  one  Part,  we  are  obliged  to  fuppofe  the 
other. 

The  Fruit  of  Plants  is  contrived  with  infinite  Variety  for  the 
Ufc  abovemention’d  \  ’tis  impoffible  to  take  Notice  of  every  Part 

here 
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here  that  well  deferves  our  Regard  and  Infpedfion  by  the  Micro¬ 
fcope.  I  fhall  only  juft  remark,  that  the  fucculent  pulpy  Part  in 
Apples,  Goofeberries,  Cherries,  &c.  if  cut  into  very  thin  Slices, 
and  laid  under  the  Microfcope,  will  difcover  a  fine  Contexture  or 
Branchery  of  fibrous  or  vafcular  Parts,  whofe  Interftices  are  fill’d 
with  Utricles  of  Juice,  in  many,  fo  delightful  to  the  Tafte: 
And  alfo  that  the  Kernel  does  confift  of  an  infinite  Number  of 
round  or  Ipheroidical  Corpufcles,  which  alfo  compofe  the  Sub- 
ftance  of  all  Kinds  of  Pulfe,  as  Beans,  Peafe,  &c.  Thefe  are  evi- 
>dently  feen  if  a  Bean,  for  inftance,  when  boil’d,  be  gently  rubb’d 
on  a  Glafs,  and  then  laid  under  the  Microfcope.  In  the  laft  Place, 
a  great  Curiofity  it  is  to  view  the  future  Plant  in  the  prefent  Fruit, 
•compleat  in  every  Refpecf,  even  while  it  is  y.et  in  the  Pod,  or 
Shell.  This  may  be  very  eafily  obferv’d  in  the  larger  Sort  of  Gar¬ 
den  and  Kidney  Beans,  and  in  the  Fruit  of  divers  Plants  and 
Trees. 

The  fmall  Seeds  of  Plants  and  Vegetables  of  the  lefier  Species, 
are  a  copious  Subject  for  the  Microfcope;  particularly  that  of 
Fern ,  which  grows  in  imall  Heads  on  the  underfide  of  the  Leaves 
round  the  Edges;  thefe  are  of  the  fame  kind  with  thofe  which  grow 
on  the  Leaves  of  Hart’s-Tongue,  which  when  ripe,  and  rubb’d  on 
a  Glafs,  will  difclofe  and  fhed  abundance  of  fmall  Seed  like  Dufl, 
but  when  view’d  with  the  Microfcope  appear  perfectly  round,  and 
fo  fmall  that  Millions  grow  on  a  Leaf.  Thefe  pulverulent  Seeds 
mow  in  a  fomewhat  different  Form  on  the  Leaves  of  Hart  s- 
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7 'ongue,  and  the  Maiden-Hairs  ;  in  which  latter  Plant  they  are  of 
fuch  a  curious  and  peculiar  Form,  that  you  would  be  apt  to  mi- 
ftake  ’em  for  a  beautiful  fmall  Sort  of  Caterpillar,  were  you  not 
told  beforehand  what  they  were  and  whence. 

The  feveral  Sorts  of  Moffes  will  employ  the  leifure  Hours  of 
the  Microfcopic  Virtuofo  to  very  good  Purpofe ;  as  alio  the  vari¬ 
ous  Species  of  Muffjrocms ,  Puff-Balls ,  "Truffles ,  & c.  Tire  Excref- 
.cences  of  Trees,  particularly  that  Fungus  we  call  Jew's  Ear ,  is  a 
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very  pretty  Phenomenon  in  the  Microfcope. 

The  Flower  of  Grafs  and  Corn;  the  Beard  of  Wheat ,  Rye, 
and  efpecially  Barley  ;  the  lull,  or  Catkins  of  Hap,  Willow. , 
with  a  thoufand  other  Adjuncts,  will  offer  themfelves  to  the 
View  and  Admiration  of  any  one  who  (hall  undertake  to  reconnoi¬ 
tre  the  numberlefs  Curiofities- of  Vegetables. 


CHAP.  XIV. 

Of  various  Microfcopic  Objects  not  redu¬ 
cible  to  the  foregoing  Claffes. 

I  SHALL  begin  this  mifcellaneous  Account  of  Microfcopic 
Objedts  with  thofe  Animalcules  which  are  to  be  found  in  Wa¬ 
ter,  wherein  Pepper,  Flefh,  L eaves,  or  any  other  Subftance  has 
been  fteep’d  for  fome  Days  in  the  Summer-Sun. 

The  firft  and  moft  remarkable  of  thefe  is  the  Monoculus ,  or 
one-eyed  Animalcule,  which  will  be  found  in  great  Numbers  in 
every  Puddle  towards  the  latter  End  of  the  Summer.  They  are  of 
an  odd  but  curious  Form,  with  one  black  Eye  in  the  Middle  of 
the  Head,  and  are  tranfparent,  infomuch  that  fix  or  feven  young 
ones  are  often  to  be  feen  in  the  Body  of  the  old  ones.  A  good  Cut 
of  this  Creature  Mr.  Bradley  has  given  in  his  Survey  of  the  TV  oris 
of  Nature . 

Another  very  remarkable  Species  have  Shells  of  the  Bivalve 
Kind,  fomewhat  like  a  Mufcle  ;  ’tis  very  pleafant  to  fee  how  nim¬ 
bly  they  move,  and  with  what  Agility  they  work  their  fine  Legs 
and  Limbs,  when  the  Shell  is  open.  Of  thefe  there  feems  to  be 
feveral  Sorts ;  fome  are  as  large  as  great  Pins  Heads,  and  others  fo 
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fmall  as  fcarce  to  be  difcem'd  with  the  Microfcope  ;  fome  round, 
others  oblong  ;  fome  -  gr£en,  others  brown,  and  others  almoft 
white. 

There  is  another  moft  beautiful  Sort  of  Animalcule,  which 
can’t  be  well  defcribed,  but  in  this  Particular  that  it  bears  its 
Sperm  in  two  Clufters  on  its  Tail,  like  two  Bunches  of  Grapes ; 
one  Sort  has  but  one  of  thofe  fpermatic  Clufters  of  Eggs.  The 
Reader  will  be  beft  fatisfied  in  viewing  it ;  or  he  may  fee  the  Fi¬ 
gure  of  it  among  feveral  which  Mr.  Lewenhoeck  has  given  in  the 
Philofophical  TranfaElions. 

There  is  another  Sort  of  Animalculce  which  have  neither  Shells 
nor  Legs,  but  feem  to  be  of  the  Maggot-kind,  they  are  of  an  ob¬ 
long  Form,  which  they  greatly  vary  in  their  Motion  ;  they  are  in 
prodigious  Numbers  in  prepar’d  Water,  and  move  with  great  Ce¬ 
lerity  confufedly  among  each  other ;  they  grow  from  a  fmall  to  a  larger 
Size;  viz.  about  the  10th  of  an  Inch  long.  They  have  a  furpriz- 
ing  Tenacity  of  Life ;  for  I  have  put  ’em  in  a  Glafs  Tube  in  a 
freezing  Mixture,  where  they  have  remain’d  frozen  in  the  Ice  for 
an  Hour  and  more;  yet  upon  thawing  the  fame,  thofe  which  were 
not  torn  afunder  by  the  Extenfion  of  the  Ice,  foon  recover’d  Life 
and  Motion,  and  were  as  well,  to  Appearance,  as  before. 

Among  thefe  fmall  Creatures  I  have  fometimes  obferved  a  Sort 
of  Spider^  at  ieaft,  a  fmall  Creature  like  one,  with  a  little  Body 
and  feveral  Legs  proceeding  from  each  Side;  but  thefe  are  not  ve¬ 
ry  numerous,  nor  often  to  be  obferv’d. 

Another  kind  of  Animalculce  appear  like  fo  many  Vejlculce  or 
little  Bladders,  tumbling  and  wavering  about  in  a  very  odd  Man¬ 
ner;  they  are  not  perfedly  round ;  have  neither  Head,  Tail,  nor 
Legs  which  one  can  diftinguifh,  nor  are  they  tranfparent,  nor  quite 
opake.  Thefe  Characters  I  believe  will  convince  the  Reader  when 
he  fees  the  Animal  I  mean. 

The  laft  Species  of  thefe  Animalcules  I  fhall  mention,  are  the 
moft  wonderful  and  furprizing  of  all,  in  regard  of  their  Number 
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and  Minutenefs ;  for  they  appear  but  as  Points  thro’  the  largeft 
Magnifier  :  They  make  that  Scum  or  thin  Spume  we  often  ob- 
ferve  on  the  Surface  of  ftagnant  Waters  of  a  greenifh  Colour,  fome- 
timcs  of  a  yellowifh,  and  fometimes  of  a  bluilh  Hue.  If  a  Piece 
of  Glafs  be  carefully  put  under  it  to  take  up  a  Part,  and  then  laid 
under  the  Microfcope  and  ftrongly  illuminated,  you  will  perceive 
an  infinite  Number  of  living  moving  Points,  as  it  were ;  they  are 
of  a  roundilh  Figure,  and  nearly  as  fmall  as  thofe  in  Semine  Maf- 
culino .  They  appear  all  at  once  on  the_  Surface  of  the  Water,  and 
almoft  as  fuddenly  difappear ;  and  what  becomes  of  ’em,  I  believe 
he  only  knows  who  at  firft  gave  them  being.  However  they  are 
conjectured  to  be  the  Nympha  State  of  fome  fmall  InfeCts  which 
fly  invifible  in  the  Air,  which  lay  their  Eggs  on  the.  Water,  as.  the 
the  Gnat-kind  are  known  to  do.. 

In  Vinegar  there  is  another  Sort  of  Animalculce,  which  is  of 
the  Anguicular  or  Eel-kind ;  for  they  differ  in  nothing  but  Fins 
from  the  Form  of  Eels  that  I  could  ever  obferve  :  They  are  not  to 
be  found  in  all  Vinegar,  but  chiefly  that  which  is  ftale,  and  the 
laft  Run  of  the  Cafk.  They  are  often  fo  large  as  to  be  feen  with 
the  naked  Eye.  The  beft  way  to  get  a  great  many  in  a  little 
Compafs  is  to  take  a  Quantity  of  that  Vinegar  in  which  they  are 
found,  and  filter  it  thro’  a  Piece  of  Paper-  to  as  fmall  a  Quantity 
as  you  defire,  and  then  putting  it  under  the  Microfcope,  you  will 
have  a  mold  entertaining  Sight  of  thofe  curious  little  Creatures, 
which  will  now  look  large,  and  referable  thofe  in  our  larger  Ponds. 

I  have  found  thefe  Anguiculce  likewife  in  the.  Water  which  fLands 
in  the  Cavities  of  Cow-Dung  after  a  Shower  of  Rain  :  and  I  find 
others'  have  feen  them  in  mouldy  Pafte  ;  but  I  confefs  I  never 
could,  tho’  I  have  often  fought  after  them  in  that  Subftance.  I 
have  likewife  very  carefully,  and  often  examined  Blood,  Milk, 
Urine,  and  other  animal  Fluids,  but  could  never  fee  the  leafl:  Ap¬ 
pearance  of  an  Animal  in  any  of  them,  but  the  Semen  •  tho’  I 
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know  fome  have  afferted  they  have.  The  fame  I  can  lay  of  all 
fermented  Liquors,  as  Wine,  Beer,  Cydery  &c, 

I  f  while  you  are  viewing  thefe  Animalcules  you  let  fall  a  fmall 
Drop  of  any  Spirit,  as  Brandy,  into  the  Water,  you  will  perceive 
they  will  be  greatly  difturbed,  and  foon  become  motionlefs  and 
die,  which  plainly  proves  that  Water  is  their  only  Element  to  live 
in.  -  .  . 


CHAP.  XV. 

Of  Mifcellaneous  Subjects  for  the 

Microfcope. 

IS  H  ALL  here  treat  of  thofe  Subjects  which  could  not  well  be 
reduced  to  any  of  the  foregoing  Claifes ;  and  as  they  are  hete¬ 
rogeneous  and  independent  of  each  other,  I  fhall  pen  them- 
down  juft  as  they  occur,  without  any  regard  to  Order;  and  firft, 
among  thefe,  is 

Sponge  ;  this  is  a  fubmarine  Plant  or  Mofs,  which  upon  being 
view’d  in  the  Microfcope,  will  difeover  fuch  a  Competition  and 
Texture  of  Parts,  as  are  equally  full  of  Wonder  and  Entertain¬ 
ment.  There  are  many  other  Produ&ions  of  this  Sort  to  be  found 
in  the  Mufeums  of  the  Curious,  well  worth  our  Infpe&ion  by  the 
Microfcope. 

Sea-Water  evaporated  on  a  Piece  of  Glafs  over  a  gentle  Fire, 
and  laid  under  the  Microfcope,  will  prefent  you  a  clear  View  of 
the  Particles  which  compofe  our  common  Salt,  in  their  limple 
natural  State,  whence  you’ll  be  able  to  form  a  true  Notion  of  their- 
Figure^.Size, 
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Also  the  Ashes  of  any  Wood  or  riant  being  feme  Time  deep’d 
in  Water,  will  communicate  its  Salt  to  the  Lye ;  a  little  of  which 
evaporated,  as  before,  will  fhew  the  peculiar  Figure  of  the  Saks 
of  that  Plant ;  and  by  this  Means  you  will  obtain  a  great  Variety 
of  Vegetable  Salts.  The  feveral  Figures  and  Forms  in  which  they 
are  dilpofed  in  the  Fibres  of  Plants,  you  may  fee  in  Dr.  Grew  s 
Anatomy  of  Plants. 

A  Piece  of  any  Sort  of  fine  Lintien^  Silk ,  Ribbon ,  & c.  looks 
fo  coarfe  and  comically,  that  it  never  fails  of  making  a  very  agree¬ 
able  and  merry  Subject  for  the  Micro fcope. 

Sand  when  thus  view’d,  appears  like  an  Heap  of  Stones  or  Cry- 
ftal ;  for  they  are,  for  the  mod  Part,  tranfparent ;  but  fome  are 
opake:  They  confift  of  polifh’d  Surfaces,  and  many  fharp  or 
pointed  Angles  in  general,  on  which  Account  they  make  a  very 
pretty  Spectacle,  when  the  Light  is  rede<ded  among  them  efpe- 
cially. 

To  view  the  Edges  of  Pe?i-k?iives  and  Razors ,  and  fee  how 
jagged  and  ferrated  they  are ;  or  the  Points  of  the  fharped  and 
fined;  Pins  or  Needles ,  and  obferve  how  coarfe  and  rugged  they 
are ;  or  lailly,  to  view  the  mod  polifh’d  Surfaces,  as  thofe  of  Re¬ 
lieving  Mirrours,  and  fee  the  innumerable  Pores,  the  Scratches 
and  Strokes  of  the  Putty,  &fc.  never  fail  to  excite  Admiration  and 
Surprize.  In  natural  Objecds,  the  Politure  is  heighten’d  the  more, 
the  more  they  are  magnified  ;  and  in  all  Cafes,  the  more  intimate¬ 
ly  we  can  approach  Nature,  the  more  perfectly  her  Works  appear; 
quite  contrary  to  what  happens  in  all  the  Eftecds  of  Art,  as  is  very 
evident  by  the  Microfcope. 

If  in  fir  iking  Fire  with  a  Flint  and  Steel ,  the  Sparkles  are 
caught  in  a  Piece  of  Paper  folded  up,  and  then  placed  under 
the  Microfcope,  they  will  appear  as  fo  many  Iron  Bullet s, 
being  perfectly  round  ;  which  Form  they  receive  from  the 
Particles  of  Steel  being  melted  by  Ignition,  and  cooling  fo 
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fuddenly  in  the  Air,  muft  neceffarily  conform  to  a  ipherical 
Figure. 

The  "Teeth  of  a  Rafp  or  File,  of  the  finer  Sort,  are  worth  our 
View ;  we  fhall  no  longer  wonder  at  their  Effedts  in  working  on 
Brafs  or  Iron,  when  once  we  behold  ’em  in  a  Microfcope. 

If  a  Piece  of  Steel  be  broke,  and  view’d  on  the  fradtured  End, 
the  Particles  of  the  Steel  will  look  exceeding  bright  and  beautiful, 
yea  they  (hine  with  fuch  a  Luftre  and  Eclat ,  as  make  them  re¬ 
ferable  precious  Stones. 

Snow  is  a  Meteor  wherein  Nature  feems  to  obferve  the  ftridteft 
Rules  of  Geometry ;  every  fimple  original  Particle  of  Snow  con- 
fifts  of  a  central  Part  with  fix  Radii  proceeding  from  the  fame  at 
equal  Angles,  which  Angles  are  therefore  each  60  Degrees  •  the 
central  Part  is  in  moft  a  regular  Hexag072.  Each  of  the  Radii  is 
richly  embellifh’d  with  a  Sort  of  Foliage  or  Pimwlce ;  and  each 
Pinnula  varioufly  laciniated,  like  a  Branch  of  Fern.  So  that 
each  Particle  of  Snow  makes  a  moft  rich  and  beautiful  Figure  in 
the  Microfcope,  far  beyond  what  can  be  fuppofed  by  any  who 
have  not  feen  them. 

The  Froft  on  Glafs  Windows  is  a  wonderous  Piece  of  Natural 
Tapeftry  in  the  vegetable  Way.  The  finer  and  more  delicate 
Parts  thereof  appear  thro’  a  Microfcope  fo  noble  and  exquifitely 
fine,  that  nothing  can  compare  with  it  in  all  the  Works  of  Art. 
The  Froft  alfo  on  the  Leaves  of  Plants  makes  a  glorious  Figure  ; 
and  fome  Sorts  feem  to  have  a  kind  of  Vegetation,  which  fhoot 
into  Leaves,  and  Stems,  on  the  Tops  whereof  grow  hollow  Cups, 
of  fix  Sides  and  Angles,  all  equal  and  regular.  With  feveral  other 
Phenomena  peculiar  to  or  refembling  the  vegetable  Kind. 

Various  Sorts  of  Stones ,  FoJJils ,  Marcajites ,  &fc.  when  bro¬ 
ken,  exhibit  very  curious  Appearances  in  the  Microfcope  :  Alio 
feveral  Sorts  of  Drugs,  and  Chemical  Preparations ;  as  Phofphorus , 
&c.  deferve  a  Microfcopical  Examination. 

Any  fort  of  Spirits 5  as  Brandy ,  ©V.  when  placed  in  the 
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Concave  under  the  Microfcope,  will  appear  to  have  a  confufed  ln- 
teftine  Motion,  the  Motes  being  driven  and  impelFd  this  way  and 
that,  in  all  Diredions,  with  unequal  Motion  ;  fometimes  very  ra¬ 
pid,  then  flopping  at  once,  then  flying  backwards,  and  in  this 
turbulent  State  it  will  continue  till  all  the  fpirituous  Part  is  efcaped 
or  gone  off,  after  which  the  aqueous  Part  will  remain  perfectly 
quiet  and  ftill. 

If  in  any  Acid ,  as  Vinegar ,  any  alkaline  Subftance  be  mixed, 
while  under  your  View,  you  will  perceive  a  great  Colludation  and 
Eflervefcence  enfue,  which  will  prove  a  very  diverting  Spedacle 
to  the  curious  Beholder. 

The  fineft  Paper  looks  exceeding  coarfe  in  the  Microfcope,  and 
’tis  no  unpleafing  Sight  to  view  the  Impreflion  of  Letters  in  the 
fmallefl  Print  or  Writing.  If  the  Paper  be  burnt,  and  then  view¬ 
ed  in  the  Afhes  while  yet  entire,  you  will  fee  mofl  diftindly  how 
all  the  Threads  lay  in  its  Compofltion  by  the  Stamina  which  yet 
remain,  and  make  a  very  pleafant  Spedacle. 

If  that  which  we  call  the  Vi  new  or  Mould  of  any  Subjed  be 
view’d,  it  will  difcover  a  mofl  beautiful  Scene  of  Vegetation  of  a 
peculiar  kind;  there  you  will  difcover  Fields  of  Handing  Corn, 
7.  e.  Stamina ,  with  globular  Apices  ;  and  various  other  Plants  fui 
Generis ;  and  you  will  not  rarely  find  thofe  Fields  and  Meadows 
flocked  with  a  Sort  of  nimble  fmall  Cattle  and  Herds,  which  fkip 
fportively  over  the  Lawns.  You  will  alfo  fee  their  various  Pur- 
fuits,  Contefls,  and  horrid  Attacks  and  Engagements ;  with  di¬ 
vers  other  diverting  Incidents  among  the  Inhabitants  of  this  ‘Terra 
invija ,  or  invifible  Land. 
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Method  of  Magnifying  ObjeSls  in  a  Darken  d  Cha?nber , 
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In  every  Way  by  Reflection  and  Refraction. 

rifiw  od«T  isn.c’.  ■.  '  ■  .  i.  •  ’  '  •  * 

IT  may  be  proper  in  a  Work  of  this  Nature,  to  give  a  fhort  Ac¬ 
count  of  the  Methods  of  magnifying  fmall  Objects  in  a 
Camera  Obfcura ,  or  Darken  d  Chamber ;  efpecially  as  it  was 
omitted  in  my  Syjiem  of  Optics ,  and  is  in  itfelf  a  Matter  of  very 
great  Curiofity. 

The  Methods  of  doing  this  are  two ;  the  frfi  by  Lenfes ,  where 
the  Magnified  Image  is  form’d  by  refradled  Rays ;  the  feco?id  is 
by  Mirrours ,  where  the  faid  Image  is  form’d  by  Reflection.  In 
both  Cafes  the  Image  may  be  magnified  to  what  Degree  you  pleafe ; 
and  the  Objedt  though  exceeding  fmall  itfelf,  will  be  beheld  in 
that  Image  with  equal  Pleafure  and  Surprize. 

The  Apparatus  for  the  firft  Method  is  as  follows  :  (i.)  The 

Chamber  or  Room  is  to  be  made  as  dark  as  poflible  ;  (2.)  A  Sciop- 
tric  Ball  and  Socket  is  to  be  fix’d  in  the  Hole  of  the  Window- 
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Shutter,  as  ufual,  but  without  its  Glafles ;  (3.)  A  Tube  is  to  be 

provided  of  about  2  \  Inches  Diameter,  and  5  Inches  long  ; 
(4.)  One  End  of  this  Tube  is  to  be  fitted  in  a  Piece  of  Wood- 
Work,  on  the  outer  Part  of  which  it  is  to  be  ferew’d  into  the  Hole 
of  the  Ball  in  the  Socket;  (5.)  And  on  the  inner  Part  is  placed 
or  fix’d  by  a  Screw,  a  Lens  of  about  2  Inches  Diameter,  and  3 
Inches  focal  Di fiance  ;  (6.)  Within  the  other  End  of  the  Tube 
Hides  a  fecond  Tube  about  4  Inches  long  ;  (7.)  At  the  inmoft  End 
of  which  a  Piece  of  plain  Glafs  is  made  to  take  out  and  in,  by 
means  of  a  Wood-Screw  ;  (8.)  And  on  the  outermoft  End  is  fitted 
a  Piece  of  Wood-work,  in  which  is  made  to  ferew  a  long  wooden 
Tube  of  \  an  Inch  Diameter,  containing  (9.)  a  fmall  Lens  of  about 
1  \  Inch  focal  Difiance.  Thefe  are  the  feveral  Parts  of  the  Inftru- 
ment ;  their  Ules  feverally  are  as  follow  : 

T  h  e  Objedt  is  to  be  extended  and  laid  on  the  Piece  of  plain 
Glafs  (Art.  y.J  with  a  little  Size  or  Gum-Water  to  make  it  flick 
fafi,  then  ferew’d  into  its  Place.  The  external  Tube  with  its  Lens 
being  into  the  Ball  in  the  Window-Shutter,  the  inner  Tube  with 
the  Objedt  is  to  be  placed  within  it,  at  fuch  a  Diftance,  that  the 
Sun- Beams  colledled  by  the  Lens  (Art.  5.J  may  illumine  the  Ob¬ 
ject  to  what  Degree  you  find  neceflary.  This  done,  the  fmall  Lens 
(Art.  9 .J  is  to  be  mov’d  forwards  and  backwards  till  it  be  well  ad- 
jufied  for  giving  a  perfedt  Image  at  the  Difiance  you  require  it. 

And  now  there  will  be  exhibited  a  glorious  Spedtacle  indeed, 
and  worthy  the  Attention  of  every  Curiofo  ;  provided  the  Objedt 
be  pellucid  or  tranfparent ;  as  the  Wings  of  Flies,  the  Skin  or 
Peliicles  of  Animals  or  Plants,  the  Atitmalculce  in  Fluids ;  and  in 
this  Manner,  that  grand  Curiofity,  the  Circulation  of  the  Blood,  if 
Skillfully  and  dexteroufly  managed,  may  be  fhewn  to  the  greateft 
Advantage  in  the  tranfparent  Tails  of  Tadpoles,  or  Efts,  &fc.  as 
alfo  the  Animalculce  in  Semine  Mafculino ,  may,  with  proper  Care, 
in  this  Way,  have  their  Forms,  Motions,  &c>  made  evident  to  a 
mofi  wonderful  and  amazing  Degree. 
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The  hollow  Glafs.Tube  belonging  to  the  Microfcope,  will  be 
lEoft  convenient  for  the  Animalculce  in  Water,  which  may  be 
moved  thro’  two  Holes  made  in  the  external  Tube  about  half  an 
Inch  nearer  the  large  Lens  than  its  Focus ;  for  then  the  Objects 
will  be  throughly  enlighten’d. 

I  n  this  manner  alfo  very  fmall  and  long  Objects,  if  not  tranf- 
parent  may  be  magnified  with  a  great  deal  of  Pleafure,  as  Hairs 
and  Fibres  of  Flefh ;  th ^  Antejmcey  Legs,  Claws,  Bridles,  &c,  of 
Infedls ;  the  Skeletons  of  Leaves ;  Sponge,  and  porous  Bodies,  as 
Cork,  &c,  the  Beards  of  Corn ;  fine  Linnen,  &c.  thefe  all  af¬ 
ford  the  moft  entertaining  Phenomena. 

I  f  the  Object  be  large  and  opake,  the  Image  of  it  will  be  di- 
ftindfly  exhibited,  and  well  defined  ;  fo  that  it  may  be  drawn  with 
Eafe  ;  but  the  Images  of  fuch  Objects  are  properly  Shadows  only, 
and  fo  none  of  the  Colours  can  be  in  this  Manner  fhewn. 

But  this  Inconvenience  may  be  thus  remedied;  inftead  of  the 
Convex  Lens  (Art,  $.J  you  are  to  place  a  Concave  Mirrour  of  a- 
bout  i  -  Inch  focal  Diftance  on  the  other  Side  the  Object,  with  a 
fmall  Hole  in  the  Middle.  The  Sun  Beams  falling  on  this  Mir¬ 
rour  will  be  reflected  to  the  interior  Side  of  the  Object,  which, 
being  thus  ftrongly  illuminated,  will  be  fhewn  very  diftinft  in  all 
its  Colours  in  the  Image,  which  will  be  form’d  by  the  fame 
Object  Lens  placed  near  the  Central  Hole  of  the  Mirrour. 

In  making  this  Experiment,  Care  muft  be  taken,  that  the  Solar 
Rays  fall  perpendicularly  on  the  large  Lens  or  Mirrour,  fo  that 
they  may  receive  the  greatefl:  Quantity,  and  the  Light  on  the  Ob¬ 
ject  be  the  ftrongeft  poflible.  Hence  it  follows  that  the  Image  of 
Objects  will  be  thrown  on  the  Floor  of  the  darken’d  Room  at  all 
Times,  except  when  the  Sun  is  very  near  the  Horizon,  when  the 
Rays  will  go  nearly  parallel  to  the  Floor  acrofs  the  Room  to  the 
oppofite  Wall  where  the  Image  will  then  be  proje&ed  ;  and  this 
can  be  only  in  the  Morning  or  Evening. 

I  2 
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But  that  this  may  be  done  at  any  Time  of  the  Day,  you  need 
only  fo  place  a  Piece  of  plain  Looking-Glafs  on  the  outride  of  the 
Socket  or  Window-Shutter,  moveable  on  a  Hinge,  that  by  means 
of  a  Thread  or  wire  Screw  it  may  be  raifed  or  lower’d  to  fuch  a  Po¬ 
rtion,  that  the  Rays  falling  on  it  fball  be  reflected  thro’  the  Hole 
of  the  Ball,  and  pafs  parallel  to  the  Floor,  on  the  oppolite  Wall, 
where  in  this  Manner  the  Image  may  be  always  represented  more 
commodioufly  than  on  the  Floor.  A  little  Practice  and  Experi¬ 
ence  will  make  the  whole  Procefs  very  eafy. 

The  other  Method  of  magnifying  Objects  in  a  Dark  Cham¬ 
ber  is  very  Ample,  eafy,  and  moft  perfect ;  thus,  let  the  Rays  of 
the  Sun  come  into  the  Room  thro’  a  Hole  in  the  Window-Shutter 
(without  the  Ball  and  Socket)  about  i  1  Inch  Diameter  :  Then 
hold  a  well  pol idl’d  Mirrour  (better  of  Metal  than  Glafs)  of  2,  3, 
or  4  Inches  focal  Diftance,  anywhere  in  the  Cylinder  of  Rays,  and 
an  Object  held  in  the  other  Hand,  at  a  little  more  than  the  focal  Di¬ 
ftance  of  the  Mirrour,  will  have  its  Image  thrown  on  the  oppofite 
Part  of  the  Room  very  fair  and  per  fed: ;  and  by  varying  the  Pofi- 
tion  of  the  Mirrour  you  may  form  the  Image  on  any  Part  of  the 
Room  you  pleafe. 

Instead  of  holding  the  Mirrour  in  your  Hand,  you  may  fix  it 
on  a  fmall  Stand,  and  moveable  in  a  Semicircle  of  Brafs  which  may 
be  raifed  higher  or  lower  as  occafion  requires  :  And  the  Objed 
may  alfo  be  fix’d  in  its  proper  Place  by  a  like  Contrivance,  fo  that 
the  Experiment  may  be  made  in  this  Manner,  without  any  Fatigue 
or  Trouble,  and  will  fucceed  very  well  if  the  Objed  be  tranfpa- 
rent  ;  but  if  it  be  opake,  it  muft  be  enlighten’d  by  another  Mir¬ 
rour  and  Cylinder  of  Rays,  let  in  by  another  Hole  near  the  firft. 

When  the  Room  is  darken’d,  befides  this  Method  of  magnify¬ 
ing  Objcds,  it  may  be  ufed  for  other  Purpofes  very  curious  and  im¬ 
portant.  Thus  if  a  Lens  of  about  6,  8,  or  10  Feet  focal  Diftance, 
be  fix’d  in  the  Scioptric  Ball,  then  if  the  Sun  fhine  ftrongly  on  the 
Objeds  without,  oppofite  to  the  Window,  the  Images  of  all  will 
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be  diftindly  form’d  on  a  Wall  or  large  Sheet  or  Screen  of  white 
Paper  placed  in  the  Focus  of  the  Glafs  ;  the  Refult  of  which  will 
be  a  beautiful  and  moft  perfed  Piece  of  P  erfpeEiive ,  if  the  Objeds 
are  Buildings,  &c.  but  Gardens,  Fields,  Meadows,  Hills, 
Groves,  &c.  prefent  you  with  a  moft  exquifite  and  inimitable 
Landfcape. 

I  n  both  the  P erfpe&ive  and  Laiidfcape,  the  Lights  and  Sha¬ 
dows  are  moft  beautifully  and  ftrongly  exprefs’d  with  all  the 
charming  Variety  of  Colours  more  vivid  and  intenfe  than  in  the 
Objeds  themfelves  by  far ;  and  what  is  peculiar  to  this  fort  of 
Painting,  the  Motions  of  Objeds  are  alfo  reprefented,  the  Trees 
wave,  the  Leaves  quiver,  People  walk,  Birds  fly,  Ships  fail, 
Chimneys  fmoke,  and  every  thing  is  Life  itfelf  in  A4iniature,  and 
greatly  heighten’d. 

Another  noble  Experiment  in  the  Dark  Chamber,  is  exhibit¬ 
ing  the  Sun’s  Face,  with  the  Spots  that  frequently  appear  thereon. 
Thus  if  the  fame  Glafs  be  made  ufe  of  as  before,  and  turn’d  to  the 
Sun,  its  Image  will  be  form'd  in  the  Focus :  and  if  the  Diftance  of 
the  Focus  be  i  o  or  12  Feet,  the  Image  of  the  Sun  will  begin  to 
fhew  the  Spots,  without  more  ado:  But  a  much  better  Way  is, 
with  a  Refleding  Mirrour  to  throw  the  faid  Image  very  large  on 
the  Cieling,  or  Side  of  the  Room,  where  it  may  be  view’d  with¬ 
out  Offence  to  the  Eyes,  and  the  Spots  will  be  greatly  magnified 
and  afford  a  moft  delightful  Spedacle. 

If  a  common  Prifm  be  held  in  the  Beam  of  Rays  let  into  the 
Dark  Chamber ,  they  will  be  all  fo  refraded  in  palling  thro’  it,  as 
to  be  feparated  into  their  diftind  and  proper  Species,  each  of  which 
Species  will  produce  a  diftind  and  vivid  Colour.  Thefe  Species  of 
original  or  homogeneous  Rays  are  feven ;  and  therefore  feven  ftrong 
and  lively  Colours  will  be  produced  from  a  Angle  Beam  of  Light, 
which  will  make  a  glorious  and  furprizing  Phenomenon  on  the 
Cieling  or  oppofite  Wall  of  the  Room. 
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T  h  e  laft  Ufe  of  the  Dark  Chamber  I  fhall  mention,  is  for  the 
Sake  of  the  Defigner ;  for  if  any  Object  be  placed  at  double  the 
focal  Diftance  of  the  Lens  in  the  Ball  without  Doors  in  the  Sun, 
its  Image  will  be  form’d  at  the  fame  Diftance  from  the  Lens  in  the 
Darken  d  Room ,  and  of  an  equal  Size  with  the  Objed.  If  the 
Objed  be  placed  near  or  farther  from  the  Lens,  the  Image  will  be 
proportionally  greater  or  leffer,  and  by  this  Means  any  Objed  may 
be  drawn  in  any  Proportion  of  Magnitude,  which  will  be  found 
extremely  ufeful  on  many  Occalions  to  the  pradical  and  ingenious 
Artift. 
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To  be  SOLD  by  J.  N  ewbery,  Bookfeller  in  Reading,  Berks; 
Mr ,  Randal,  at  theBxitiQx  Coffee-houfe  in  Finch-lane,  London ; 
Mr,  Fletcher,  in  the  Turl,  Oxford;  Mr,  Thurlbourn  in 
Cambridge  ;  and  Mr,  Collins  in  Sarum ;  at  the  following 
Prices ,  viz. 


The  new  invented  Univerfal  Microfcope, 
The  larger  Sort  of  Pocket  Microfcope, 
A  lefier  Sort,  without  a  Micrometer, 

Telefcopes,  io  Feet  in  Length,  - 

Ditto ,  6  Feet,  -  - 

Ditto ,  4  Feet,  -  - 

Ditto,  2  Feet,  -  - 

A  new  portable  Air-Pump,  - 
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All  made  by  B.  Martin,  Inventor  of  the  above  Microscopes. 


Of  whom  alfo  may  be  had ,  juft  publifj  d,  by  the  fame  Author , 
( Dedicated  to  the  Royal  Society,) 

A  large  and  beautiful  Print ,  on  Imperial  Paper,  intituled \ 

Synopsis  Scienti^  C^elestis;  or,  The  Knowledge 
of  the  Heavens  and  E arth  difplay’d,  in  a  large  Delineation  and 
Explanation  of  I.  The  Solar  Syftem  ;  II.  The  Theory  of  the 
Earth;  III.  Aftronomical  Circles;  IV.  Chronological  Tables; 
and  V.  Aftronomical  Tables, 
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